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PREFACE 


elected Water Resources Abstracts, a monthly 

journal, includes abstracts of current and earlier 
pertinent monographs, journal articles, reports, and 
other publication formats. These documents cover 
water resources as treated in the life, physical, and 
social sciences and the related engineering and legal 
aspects of the characteristics, supply condition, con- 
servation, control, use, or management of water 
resources. Each abstract includes a full bibliographic 
citation and a set of descriptors which are listed in 
the Water Resources Thesaurus. The abstract 
entries are classified into 10 fields and 60 groups 
similar: to the water resources research categories 
established by the Committee on Water Resources 
Research of the then Federal Council for Science and 
Technology. 


Selected Water Resources Abstracts is designed 
to serve the scientific and technical information needs 
of scientists, engineers, and managers as one of 


several services of the Water Resources Scientific 
Information Center. The cumulative SWRA file from 
1968 and monthly updates are available also in 
magnetic tape through lease from NTIS. 


THE WATER RESOURCES SCIENTIFIC INFOR- 
MATION CENTER DOES NOT PROVIDE COPIES OF 
DOCUMENTS ABSTRACTED IN THIS JOURNAL. 
Sufficient bibliographic information is given to en- 
able readers to order the desired documents from 
local libraries or other sources. 


Comments and suggestions concerning the contents 
and arrangement of this bulletin are welcome. 


Water Resources Scientific 
Information Center 
U.S. Geological Survey 
MS 425 National Center 
Reston, VA 22092 
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SELECTED WATER RESOURCES ABSTRACTS 


2. WATER CYCLE 
2A. General 


bo a OF CLIMATIC CONDITIONS IN 
Cedara Research Inst., Pietermaritzburg (South 


Africa). 
Report N2/1982, January 1982. 60 p. 


Descriptors: *Meteorologic data collections, *Cli- 
matic data, *Precipitation, *Temperature, *Evapo- 
ration, Standard deviation, Natal, South Africa, 
Wind velocity, Rainfall, Elevation, Solar radiation, 
Air temperature. 


Tables show the climatic conditions in Natal, 
South Africa. Seven climatic elements for about 60 
stations are included: maximum temperature, mini- 
mum temperature, average temperature, average 
rainfall, average — average wind veloci- 
ty, and average s' ie. The importance of stand- 
ard deviation is emphasized. 

W86-00321 


RETURN PERIOD ANALYSIS WITH SLIDING 
POLYNOMIALS, 

Southern Piedmont Conservation 

Center, Watkinsville, GA. 

W. M. Snyder, and A. W. Thomas. 
Presented at the 1983 Winter Meetin, ee the 
American Society of Agricultural 

Paper No. 83-4533, Desenier 13-16, 1983, "Chice. 
go, IL. 7 Fig, 3 Tab, 10 Ref. 


*Sliding polynomials, *Graphical 

Probability distributions, *Mathematical 

one methods, *Mathematical 

m studies, *Return flow, 

Model, tical equations, Computer 

models, Pha models, Statistical analysis, 

Model studies, Prediction, *Flood forecasting, 
Graphical analysis. 


A method of return-period analysis is presented 
which does not require assumption of a probability 
function or of plotting positions. Piece-wise slidi 
eee are used to smooth historical samples 
least squares. rr of a boundary control 
quateves a restrained fitting which suppresses 
much sample-to-sample variability for extreme 
values. Variability of predictions for the 1-in-100 
event is only one- the variability using the 
graphical method. The method can be used to 
estimate uncertainty of prediction for any chosen 
level of risk. (Author’s abstract) 
W86-00374 


Research 


RETURN PERIOD ANALYSIS OF MINIMUM 
EVENTS USING SLIDING ee a 
Piedmont Conserv; 


y' 
Presented at the 1983 Winter Meetin, of the 
American 


Society o! gricultural 
Paper No. 83-4534, Desonter’ 13-16, 1983, Chica- 
go, IL. 15 p. 7 Fig, 9 Ref. 


Descriptors: *Model studies, *Simulation analysis, 
*Stochastic age 3 *Sliding polynomials, *Mathe. 
matical studies, *Mathematical models, *Probabili- 
ty distribution, Models, Probabilistic process, Plan- 
ning, Temperature, Rainfall, Statistical methods, 
Gentiva *Return period. 


A form-free method for determining return 
os oy her ae he of stochastic events has teen 
oped. Such minima represent expectancies o 
— availability of natural resources and their 
pe oo can aid planners and ers of agricul- 
roduction systems. The for return- 
analysis of minimum events, like foes for 
maximum events, used form-free sliding pol —_ 
als as smoothing operators, thus poem he 
= by assuming some particular probability 
m as a smoothing operator. Studies of mini- 
= — roa eyed and tem; a 
exibility in shaping smoothing curves while 
maintaining faithful adherence to the sample data. 


Simulations were used to com; 
range of future events associated with any level of 
risk selected by the user. Simulations of long- 
period and on ible future minima for 
different return owed that the uncertain- 
ties faced by P conon and are highly 
conditioned by unique features of particular data 
sets and by the length of the return period over 
which costs and benefits might be averaged. 
W86-00375 


ute and expected 


TESTING THE CLIMATIC REPRESENTA- 

TIVENESS OF SHORT-PERIOD RECORDS 

THROUGH SIMULATION, 

Southern Piedmont Conservation 

Center, Watkinsville, GA. 

A. W. Thomas, and W. M. Snyder. 

To be presented at: the 1984 Winter Meeting of the 

American Society of Agricultural Engi 
11-14, 1984, New 

Orleans, LA., 16 p. 7 Fig, 3 Tab, 6 Ref. 


Descriptors: *Mathematical models, *Model stud- 
ies, Pen Pee po process, *Sliding poly- 

nomials, *Probal —— ‘ocess, *Statistical mode! 
*Climatology, Models, athematical studies, Plan- 
ning, Probability distribution, Statistical methods, 
Statistical analysis, Simulation analysis. 


A form-free method was devised and tested for 
evaluating the climatic representativeness of short- 
period records. The method is similar to recently 
developed stochastic analyses of maximum and 
minimum events in that sample probabilities are 
least-squares derivation of arcs of the four-point 
sliding polynomials. Both large and small events 
were analyzed as well as averages or totals. In 
addition, a procedure was devised to handle the 
occurrences of numerous days with no rainfall 
with an adaptation of the virtual and real approach 
based on smoothing with sliding polyn The 
stochastic characteristics of long term rainfall 
record established a probabilistic scale against 
which to test events during short-period research. 
This probability scale determined a standard from 
which judgemental assessment to representative- 
ness can be made. Planners must consider the 
representativeness of data in order to assess agri- 
cultural practices and programs. 

W386-00376 


Research 


SOIL-PLANT-WATER MODEL WITH A CASE 
STUDY IN A FORESTED CATCHMENT, 
Centre National de la Recherche Scientifique, 
Toulouse (France). Centre d’Ecologie des Res- 
F i vibliographi Field 21 

‘or Ce) ic entry see Field 21. 
wse00595 


2B. Precipitation 


COMBINED HYDROMETEOR _DISTRIBU- 
TIONS FROM THREE PMS PROBES, 
Wyoming Univ., Laramie. Dept. of Atmospheric 


For primary bibliographi Field 3B 
or primary iographic entry see Fie , 
W86-00308 


TESTING THE CLIMATIC REPRESENTA- 
TIVENESS OF SHORT-PERIOD RECORDS 
THROUGH SIMULATION, 
Southern Piedmont Conservation 
fee a biblioncaphic Field 2A 
‘or primary bibliographic entry see Fie! " 
W8200376 


Research 


GROSSVERSUCH IV: ‘EXTENDED AREA’ EF- 


FECTS ON RAINFALL, 
Eidgenoessische Technische Hochschule, Zurich 
Sor primary bibliographic entry see Field 3B. 

‘or primary graphic entry see Fie 
W86.00424 


OBSERVATION ON MICROPHYSICAL PROC- 
IN THE STRATIFORM PRECIPITA- 
TIONS INCLUDING MELTING LAYERS AT 
MT. FUJI, 


Nagoya Univ. (Japan). Water Research Inst. 

T. Yokoyama, H. Tanaka, K. Akaeda, T. Ohtani, 
and N. Yoshizawa. 

Journal of the Meteorological Society of Japan, 
Vol. 63, No. 1, p 100-111, February, 1985. 9 Fig, 1 
Tab, 18 Ref. 


Descriptors: *Mt. Fuji, *Japan, *Precipitation, 
*Snow, *Rain, Stratiform, Micrometeorology. 


In order to investigate microphysical processes 

stratiform precipitations including pad nog om — 
size distributions of the precipitation particles were 
measured by filter paper methods at three observa- 
tional stations with different altitude on Mt. Fuji, 
Japan. Pring: ren saa above or at the 
upper of the melting layer, small sized parti- 
b 64 ‘emalier then 0.1 om in diameter were predom- 
nant in number and volume. Where snowflakes 
melt and refreeze, forming sleet, and in the melting 
layer, large sized particles larger than 0.2 cm in- 
crease in number and predominate in volume. 
Small sized particles decrease. Where raindrops 
form, below the melting layer, medium sized parti- 
cles between 0.1 and 0.2 cm predominate in 
volume. The vertical change of the size distribu- 
tion of raindrops was insignificant far below the 
melting layer. er-IVI) 

W86-00425 


EXPERIMENTS ON AEROSOL SCAVENGING 
BY NATURAL SNOW CRYSTALS, PART I: 
COLLECTION EFFICIENCY OF UNCHARGED 
SNOW CRYSTALS FOR MICRON AND SUB- 
MICRON PARTICLES, 

Hokkaido Univ., Sapporo (Japan). Div. of Envi- 
ronmental Structure 

M. Murakami, K. Kikuchi, and C. Magono. 
Journal of the Meteorological Society of Ja 
bg No. 1, p 119-129, February, 1985. 11 Fig. 
17 Re 


Descriptors: *Aerosols, *Snow, *Precipitation, Mi- 
crometeorology, Clouds, Crystals, Collection effi- 
ciency. 


In order to verify the collection efficiencies which 
were observed in earlier studies and to investigate 
some effects on the collection efficiency, experi- 
ments on the collection of aerosol particles (0.1 
micro-m < dp < 6 micro-m) by uncharged natural 
snow crystals were carried out in an aerosol cham- 
ber. The collection efficiency of the uncharged 
snow crystals decreased with the decreasing aero- 
sol size from 6 micro-m to 0.2 micro-m in diameter. 
The collect efficiency attained the minimum value 
at around 0.2 micro-m, and increased with the 
decreasing aerosol size from 0.2 micro-m to 0.1 
micro-m. As for the aerosol particles of 0.2 micro- 
m to 6 micro-m in diameter, it was deduced that 
the interception was the main ——. mecha- 
nism. The difference between the collection effi- 
ciencies of the rimed and unrimed snow crystals 
was small in the present experiments. This means 
that the aerodynamic effects were small. The dif- 
ference of one order of magnitude between the 
collection efficiencies of the rimed and unrimed 
snow crystals, obtained in earlier studies, was at- 
tributed to the in cloud scavenging effect. The 
collection efficiency obtained in the present experi- 
ments was —— coincident with that of the un- 
rimed snow obtained from previous field 
cemented observational values of particle 
averaged collection efficiency previously obtained 
were verified by the collection efficiency, which 
was given as a function of particle size, obtained in 
the present studies. (Baker-IVI) 

W86-00426 


BUDGET OF NITROGEN DISSOLVED IN 
RAINFALL DURING ITS PASSING THROUGH 
THE CROWN CANOPY IN FOREST ECOSYS- 


TEMS, 

Polish Academy of Sciences, Lomianki. Inst. of 
Ecology. 

A. Stachurski, and J. R. Zimka. 

Ekologia Polska, Vol. 32, No. 2, p 191-218, 1984. 
11 Fig, 7 Tab, 17 Ref. 





Field 2—WATER CYCLE 
Group 2B—Precipitation 


Descriptors: *Throughfall, *Canopy, *Nitrogen, 
*Rainfall, *Forests, Fauna, Leaching, Aerosols, 
Ecosystems, Nutrients, Poland. 


The effects of hydrologic and biotic factors on the 
budget of nitrogen in throughfall were investigat- 
ed. A new type of rain trap with a double filter 
system was set up in open spaces and beneath the 
canopy. During the growing season nine forest 
ecosystems representing five FE ore 
units were analyzed in the ~~ % National 
Park and in Masurian forests in Poland. The input 
of nitrogen in water solutions from the atmosphere 
m 3.8 kg/ha/growing season to as much 

as 218 kg/ha/growing season. The rate of nitro- 
gen input was also variable. The budget of dis- 
solved nitrogen in the forest ecosystems was posi- 
tive (Kampinos) or 7 Eten fae my (Masuria), 
but no consistent diff id be found relat- 
ed to a particular species salen sane of the stands. 
Using the multiple regression method, the effect 
was analyzed of four factors on the nitrogen 
budget discussed: amount of rainfall intercepted by 
the canopy, amount of water in the throughfall 
phytophage activity measured by biomass, and the 
uantity of nitrogen _ with water solutions 
} sem the atmosphere. Phytophage activity caused 
an enrichment of the throughfall with nitrogen, 
while dissolved nitrogen input from the atmos- 
here was absorbed by the canopy layer. Nearly 
80% of the nitrogen input from the atmosphere 
was absorbed by the canopy. The passing of nitro- 
gen in water solutions through the canopy is not 
static in nature, nor is it controlled by hydrologic 
factors. It is a fully dynamic process controlled by 
biotic factors, and its final result is determined by 
the quantitative predominance of either factor, the 
effect of which is opposite to that of the other: 
nitrogen absorption by the canopy, and phyto- 


absorption by 
Wae00s7 


SIMULATION OF CORRELATED RAINFALL 
AMOUNT AND DURATION DATA, 
Virginia Polytechnic Inst. and = Univ., Blacks- 
tT oo Dept. of Civil Engineerin 

Roji 


jiani, K. A. Tarbell, V. %. Shanholtz, and 
F. E. Woeste. 
Transactions of the American Society of Agricul- 
tural Engineers, Vol. 28, No. 1, p 129-132, Janu- 
ary/February, 1985. 5 Fig, 2 Tab, 6 Ref. OSM 
grant G1115514. 


Descriptors: *Rainfall, *Simulation, Distribution, 
Duration, Least squares method. 


Rainfall amount and storm duration are two impor- 
tant variables in the modeling and simulation of 
erosion loss and sediment yield. Because rainfall 
amount and storm duration are often correlated, a 
pee for simulating this correlation is desira- 
panes oh is presented for generating com- 

cuits to rainfall amount and storm duration 
values. The method is based on regression analysis 
and requires a knowledge of the distribution of one 
of the individual variables and the correlation be- 
tween the two variables, but not the joint probabil- 
ity distribution. Random values generated from the 
distribution of storm duration are used to predict 
the associated random values of the rainfall 
amount. Using a 28 year data base from Blacks- 
burg, Virginia, distributions for rainfall amount and 
storm duration were obtained. Using the model, 
compatible values of rainfall amount and storm 
duration were generated using the regression 
model. A comparison of distribution form and dis- 
tribution parameters for the original and simulated 
data indicated that the simulated data mimicked 
the original data. The technique provides a useful 
and practical method for generating correlated 
rainfall data. (Baker-IVI) 

W86-00492 


ESTIMATING SOIL DETACHMENT CAUSED 
BY RAINDROP IMPACT, 


Engineer Univ., Lincoln. Dept. of Agricultural 


. Gilley, ‘and S. C. Finkner. 
ate na of the American Society of Agricui- 
tural Engineers, Vol. 28, No. 1, p 140-146, Janu- 
ary/February, 1985. 2 Fig, a Tab, 2 Ref. 


Descriptors: *Rain, *Impact, *Velocity, *Soil de- 
tachment, Kinetic energy, Mathematical equations, 
Soil erosion. 


This study was an attempt to evaluate, using exist- 
ing data, the performance of several soil detach- 
ment relations; identify a detachment equation for 
use with raindrops impacting at terminal velocity 
and determine the rainfall detachment factor as a 
function of rainfall itensity for natural rainfall con- 
ditions. The rainfall factors which were examined 
included: kinetic energy times unit of area, 
kinetic energy times unit of drop circumference, 
kinetic energy, kinetic energy per unit of drop 
circumference, kinetic energy per unit of drop 
area, momemtum times unit of drop area, momen- 
tum times unit of drop circumference, momentum, 
momentum per unit of drop circumference and 
momentum per unit of — area. Dimensionless 
equations incorporating each of these eters 
were derived. For the selected rainfall factors, the 
only difference between the dimensionless equa- 
tions was found to exist in the exponent values to 
which the relative raindrop diameter and velocity 
variables were raised. Use of kinetic energy times 
unit of drop circumference for determining soil 
detachment for individual soils was also examined. 
The reliability of estimates obtained using this 
factor varied significantly between soil materials. 
For the case of raindrops falling at terminal veloci- 
ty, impact velocity was written as a function of 
raindrop diameter and, therefore, eliminated in the 
detachment equation. From information available 
in the literature on the drop size distribution of 
natural rainfall at —— intersities, an 
equation relating soil detachment to rainfall intensi- 
ty was obtained. (Baker-IVI) 

W86-00494 


DROP SIZE DISTRIBUTION MEASUREMENT 
PROBLEMS USING A LASER UNIT, 

South Dakota State Univ., Brookings. Dept. of 
Plant Science. 

For os bibliographic entry see Field 7B. 
W86-00502 


2D. Evaporation and Transpiration 


TABLES FOR ESTIMATING DAILY EVAPO- 
RATION RATES OVER CROPS USING TEM- 
PERATURE, ELEVATIONAL AND LATITUDI- 
NAL DATA ONLY, 

Cedara Research Inst., 
Africa). 

For primary bibliographic entry see Field 21. 
W86-00313 


Pietermaritzburg (South 


TRANSPIRATION EFFICIENCY IN RELA- 
TION TO NUTRIENT STATUS, 
in oe Univ. (Ontario). Dept. of Land Resource 


G. K. Walker, and J. E. Richards. 
Agronomy Journal, Vol. 77, No. 2, p 263-269, 
March-April, 1984. 4 Fig, 3 Tab, 21 Ref. 


Descriptors: *Alfalfa, *Corn, *Transpiration, *Nu- 
trients, Potassium, Biomass, Water use, Evapotran- 
spiration, Fertilizers. 


Many experiments have shown a linear relationship 
between plant biomass and water use. Despite this, 
it is thought that general nutrient deficiency lowers 
transpiration efficiency. Since little attention has 
been given to the effects of specific nutrients, a 
study was designed to examine the effects of a 
single nutrient, K, on the transpiration efficiency of 
alfalfa (Medicago sativa L.). In addition, maize 
(Zea mays L.) biomass and water-use data obtained 
in 1911 by Montgomery and Kiesselbach, at a 
range of nutrient levels, were reanalyzed to further 
assess nutrient effects on transpiration efficiency. 

In a greenhouse study, ‘Banner’ alfalfa was grown, 
in pots, in a range of soils varying widely in K 
status but otherwise adequately fertilized. A sand 
mulch was used to minimize evaporation from the 
pots. Evapotranspiration (determined by weighing) 
and biomass data were collected over seven re- 
growth cycles. At every harvest there was a wide 
range in tissue K status, but only at harvest four 


did trans; peo efficiency appear reduced by re- 
stricted ly. Biomass and evapotranspiration 
remained pe correlated and linearly related for 
every harvest, despite the increasing occurrence of 


severe K deficiency as the ex it progressed. 
Transpiration efficiency did fall substantially for 
the last two harvests, possibly in response to the 
lower (winter) light regime gue which those 
harvests were made. Although not applicable to 
specific nutrient, Montgomery oa lbach’s 

maize data yield similar results, and do not suggest 
the nutrient ’ dilicleney leads to lower transpiration 
efficiency. (Author’s abstract) 

W86-00464 


RELATIONSHIPS BETWEEN CROP WATER 


— Mexico Agricultural Experiment Station, Las 
ruces. 

For primary bibliographic entry see Field 21. 
W86-00468 


TIME SERIES ANALYSIS OF DAILY SOLAR 
AIR TEMP 


California Univ., Riverside. Dept. of Soil Science 
and Agricultural Engineering. 

N. Persaud, and A. C. Chang. 

Transactions of the American Society of Agricul- 
tural Engineers, Vol. 28, No. 2, p 462-470, h/ 
April, 1985. 7 Fig, 7 Tab, 10 Ref. 


nang: rs: *Time series analysis, *Air tem 
ture, *Evapotranspiration, *Solar radiation, vap- 
oration, Transpiration, Temperature effects. 


Time series analysis techniques were used to study 
the bivariate relationships between daily maximum, 
minimum, or average air temperatures and solar 
radiation. The data utilized in the analysis consist- 
ed of 1096 daily observations of the nes variables 
taken near Arvin in the San Joaquin Valley, Cali- 
fornia for the years 1959-1961. annual cycle 
and the semi-annual cycle contributed the most to 
the variance of the temperature series. Spectral 
analysis in conjunction with Box-Jenkins transfer 
function techniques proved useful to estimate the 
daily solar radiation with daily temperature meas- 
urements as the input data. The potential evapo- 
transpiration (PET) values computed from the esti- 
mated solar radiation data agreed well with those 
obtained from computation using measured daily 
solar radiation. (Baker-IVI) 

W86-00469 


EFFECT OF POTENTIAL EVAPOTRANSPIRA- 
TION ESTIMATES ON CROP MODEL SIMU- 
LATIONS, 

Agricultural Research Service, Temple, TX. 

W. A. Dugas, and C. G. Ainsworth. 

Transactions of the American Society of Agricul- 
tural Engineers, Vol. 28, No. Baas h/ 
April, 1985. 2 Fig, 2 Tab, 19 Ref. 


Descriptors: *Evapotranspiration, *Mathematical 
equations, Pog boon Crop yield, Wheat, 
Corn, Sorghum, uations, Estimating 
equations, ad celal imulation. 


a pores simulation models integrate the ef- 
meteorological, soil, and management vari- 
shies to simulate plant ywth and development. 
Penman and a aylor (PT) be ae ED 
be magene ten evapotranspiration 
ere used in iy in sorghum, wheat, and corn crop 
meres All model had teen developed ting the 
uation. Substitution of the Penman —— 
icantly reduced simulated yields and 
er water-related model outputs, but had little 
effect upon phenology. Effects were generally 
t at locations where advection is greater. 
Erving the growing cxtacn it come ladudinan, od 
vective energy may significantly affect PET rates 
and one would assume that a water balance using 
the Penman equation for estimating PET woul te be 
more accurate. The effects were a direct result of 
changing PET and, thus, soil water status. This 





chang the FET equation can have on model 


—. lt eatahag 


TRANSPIRATION RATE AND WATER USE 
EFFICIENCY OF SOYBEAN LEAVES ADAPT- 
ED TO DIFFERENT CO2 ENVIRONMENTS, 
Florida Univ., Gainesville. Dept. of A, my. 
R. Valle, J. W. Mishoe, J. W. Jones, and L. H. 


Jr. 
Crop Science, Vol. 25, No. 3, p 477-482, May/ 
June, 1985. 5 Fig, 3 Ta, 19 Ref. 


Descriptors: *Carbon dioxide, *Leaves, *Transpi- 

ration, *Water use efficiency, = loss, Water 

tentials, Wind, Soybeans, Leaf temperature, 
tosynthesis, Wind. 


The effects of carbon dioxide on leaf transpiration, 
leaf resistance, leaf temperature, and water use 
efficiency (WUE) i 


plants grown at 660 and at 330 micromol 
CO2/mol were not be name ee aan wage 
eee fae ee 


Dept. y. 
For pri bibliographic entry see Field 21. 
W86-00484” pe 


WATER USE EFFICIENCY OF CASSAVA. III. 
INFLUENCE OF AIR HUMIDITY AND 
WATER STRESS ON GAS EXCHANGE OF 
FIELD GROWN CASSAVA, 

Centro Internacional de Agricultura Tropical, Cali 


=, 
H. Cock, M. C. M. Porto, and M. A. El- 
Sharka 


wy: 
Crop Science, Vol. 25, No. 2, p 265-272, March/ 
April, 1985. 7 Fig, 5 Tab, 22 Ref 


Data is presented on the response of field grown 
cassava {o changes in ar humidity with and with 
out soil water stress. There was a remarkable de- 


WATER CYCLE—Field 2 


Evaporation and Transpiration—Group 2D 


coanae ts ee ee te ain eee 
ing air humidity in both well watered and unirri- 
ee ee ee ee ae 
ret Citterences (VED) cad rate and vapor pres- 
sure diffe ) and leaf conductance. No 
correlation was noted with leaf water potential at 
sects tian es 
water potential o! plants without irrigation w 
a than that of the well watered plants. 
rate of the plants without irrigation 
was always lower than well watered ones. 
initially incvenselt with tacoensed leat 
toair¥VE “a d then sharply declined with farther 
’ VPD. water use i 
(WUE) dunia Peg th ool pattern wi 
VPD. Dry root yield and total biomass uction 
of cassava was increased by inc: relative 
humidity in the crop ry by i 


misting. 
There was a 91, 15, and 2 A ciccec ts Or tock 
and total dry matter, respectively, after 40 days 
ences in bigness pr with controls. These differ- 
ences in luction were associated with 
“Rensed qiccntamaly one cet wake Wal ance at 

the misted lant, The a rate of 


the American Society of Agricul- 
Engineers, Vol. 28, No. 1, p 106-117, Janu- 
ary/February, 1985. 8 Fig, 17 Ref. 


criteria, *Lysimeters, *Meas- 


appears 
luring windy conditions. (Baker-IVI) 


AUTOMATION OF A CLASS A EVAPORA- 


TION PAN, 
i | Research Service, Mississippi State, 
Simulation Research Unit. 
J. M. Mc and A. Trent. 
‘Tuambentions f tae Astivican Society of Agricul- 
tural Vol. 28, No. 1, p 169-171, Janu- 
ary/February, 1985. 5 Fig, 8 Ref. 


pressure 
tall vo a Netinaeh Wessher Survive Class 


oration pan, and the system was tested for suitabil- 
y= for automatic acquisition of data. A ceramic 


transducer (Kavlico Corp.) 
odel 239E +/- 6.8 kPa unit with a 


ducers is high-level voltage which can be meas- 
ured with inexpensive voltage measuring systems. 
Only normal wiring precautions are needed to 
transmit the signal to the measurement system. 
Other applications involving height of a water 
pe ly may benefit from the present technology, 
including stilling wells of flow recorders, stream 

gaging stations, water storage systems, tivessock 
waterers, and spray tank monitors. (Rochester- 


W86-00499 


MEASUREMENT OF EVAPORATION AND 
TRANSPIRATION WITH LY: 


Nebraska Univ., Lincoln. Dept. of Agricultural 


N. L. Klocke, D. F. Heermann, and H. R. Duke. 
Transactions of the American Society of Agricul- 
tural Engineers, Vol. 28, No. 1, — Janu- 
ary/February, 1985. 6 Fig, 3 Tab, Ref. 


Descriptors: ge pen *Transpiration, *Eva- 
po tion, Measuring instru- 
ments, Water meet oy Canopy, Soil water, 
Water loss, Irrigation 


salads ty sunguaeguetans dion different 
methods to measure evaporation transpiration 
7, and evapotranspiration a eer By 
easurement techniques were sought for 

map yews Ba a 
odology used to obtain 1 pena a 

possible experiment associated wi 
these tec! Siete aie cnnddend.tieosen pont 
cally were studied. Polyethyl- 


lysimeter covering 

lab. nb a ree capa 
mate the lysimeter cover losses in 
water vapor losses through the pol 
gravel and plywood/soil covers in the 
estimated to be 11%, 12%, and 6% of 


MODEL TO SIMULATE RESPONSE OF 
PLANT STOMATA TO ENVIRONMENTAL 
CONDITIONS, 
Hebrew Univ. of Jerusalem (Israel). Seagram 
Centre for Soil and Water Sciences. 
R. Avissar, P. Avissar, Y. Mahrer, and B. A. 
Bravdo. 

icultural and Forest Meteorolo; 


Agricul , Vol. 34, No. 
1, p 21-29, February, 1985. 6 Fig, 


Tab, 13 Ref. 


Saahs ee dia ened saacion, tal em 
response to solar 


, a series of laboratory experiments were 
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carried out on Nicotiana Tabaccum var. ‘samsun’ 
leaves. The plants were grown in pots in a green- 
house. The model was incorporated in a numerical 
greenhouse microclimate model. The greenhouse 
model was run for a typical spring day at the 
coastal region of Israel. Results obtained are in 
agreement with those previously published, show- 
ing that there is no significant interaction effects 
between the investigated environmental param- 
eters. The use of a simple model is usually suffi- 
cient. (Moore-IVI) 

'W86-00504 


WATER USE EFFICIENCY IN A SOYBEAN 
FIELD: INFLUENCE OF PLANT WATER 


National Oceanic and Atmospheric Administra- 
tion, Oak Ridge, TN. Air Resources Atmospheric 
Turbulence and Diffusion Lab. 
J rimary bibliographic entry see Field 2I. 
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EVALUATING PLANT AND CANOPY RESIST- 
ANCES OF FIELD-GROWN WHEAT FROM 
CONCURRENT DIURNAL OBSERVATIONS 
OF LEAF WATER STOMATAL 


National Aeronautics and Space Administration, 
Greenbelt, MD. Hydrological Sciences Branch. 
For primary bibliographic entry see Field 21. 
W86-00306 


EFFECT OF STANDING STUBBLE ON SOIL 
WATER LOSS BY EVAPORATION, 

Montana State Univ., Bozeman. Dept. of Plant and 
Soil Science. 

J. M. Caprio, G. K. Grundwald, and R. D. Snyder. 
Agricultural and Forest Meteorology, Vol. 34, No. 
2-3, p 129-144, April, 1985. 6 Fig, 6 Tab, 19 Ref. 
OWRT project B-046-MONT. 


Descriptors: *Evaporation, *Soil water, *Stubble, 
Fallow, Wind, Turbulent exchange. 


To assess the effects of standing stubble on evapo- 
rative water loss from wet soil surfaces during the 
growing season, three mini-lysimeters were in- 
stalled in each of three treatment areas: fallow 
(bare soil), half stubble (standing stubble cut to half 
the height left by the combine), and full stubble 
(standing stubble at the height left by the com- 
bine). During the period from August 28 to Sep- 
tember 27, 1978, prewet lysimeters containing a 
soil mix were set in the field between 4:30 p.m. and 
5:00 p.m. The soil in the lysimeters was wet 
beyond field capacity, but there was no free water 
on the surface when installed in the field. The 
panes am the lysimeters were removed be- 
tween 4:30 p.m. and 5:00 p.m. and weighed and the 
depth of water computed. When rain occurred 
during an observation period, the data for that 
period were omitted from the study. Nine suitable 
observations were obtained from August 28 to 
September 1 and from September 22 to 27. The 
average daily evaporation for the 9 days from 
fallow, half stubble, and full stubble was 6.2 mm, 
3.6 mm, and 3.7 mm, respectively. Statistical analy- 
ses indicated a difference in evaporation between 
treatments significant at the 1% level. Evaporation 
from lysimeters in full stubble as a percent of that 
from fallow lysimeters averaged 60%, and varied 
from day to day between about 45% and 75%. 
Evaporation from fallow lysimeters exceeded that 
from the evaporation pan by about 25%, a differ- 
ence that may be attributable to the size of the 
evaporative surface. The reduced evaporation in 
stubble as comspered with fallow appears to be 
largely attributable to the reduced wind speed and 
associated turbulent ae within the standing 
stubble. There was a close day-to-day relationship 
in evaporation between the lysimeters in the vari- 
ous treatments. Evaporation from the half stubble 
and full stubble lysimeters was highly correlated, 
as might be expected in view of the similar nature 
of the two treatments. On the other hand, the 
relatively lower correlations of the two stubble 
treatments with fallow suggest that environmental 
factors influencing evaporation operate differently 
on fallow fields on stubble felds. An attempt 


is made to describe quantitatively how environ- 
mental factors might have caused the differences in 
evaporation between treatments noted in this ex- 


ase nee (Auihor’s abstract) 
86-00507 


ENVIRONMENTAL AND PHYSIOLOGICAL 
CONTROL OF _ TRANSPIRATION BY 
GROUNDNUT CROPS, 

Nottingham Univ. (England). Dept. of Physiology 
and Environmental Science. 

S. N. Azam-Ali. 

Agricultural and Forest Meteorology, Vol. 33, No. 
2/3, p 129-140, December, 1984. 7 Fig, 18 Ref. 


Descriptors: *Peanuts, *Transpiration, *Water 
stress, *Plant population, Stomatal resistance, 
Boundary layer resistance, Leaves, Seasonal varia- 
tion, Water deficit, Plant physiology. 


In central India, four populations of groundnut 
were grown to assess the interaction between pop- 
ulation and water stress. Transpiration was calcu- 
lated from measurements or estimates of stomatal 
resistance, boundary layer resistance, vapor con- 
centration difference between leaf and air, and leaf 
area index. The frequency distributions of stomatal 
resistance, boundary layer resistance, vapor con- 
centration difference between leaf and air, and 
seasonal changes in leaf area index were plotted to 
analyze the dependence of transpiration rate on 
each variable, both per unit area of leaf surface, 
and per unit land surface. For estimates of transpi- 
ration per unit area of leaf surface, both stomatal 
resistance and vapor concentration difference were 
of similar importance, exerting a far greater influ- 
ence than changes in boundary layer resistance. 
However, in terms of transpiration per unit land 
surface, changes in leaf area index were far more 
important than in any other variable, particularly 
late in the season when water was scarce. This 
study provides further experimental support for 
estimates of evaporation based on stomatal resist- 
ance and allied measurements. The ability of the 
technique to describe temporal and spatial vari- 
ations as well as the dominant environmental and 
physiological influences on transpiration may out- 
weigh any small loss in accuracy of estimates thus 
obtained. (Author’s abstract) 

W86-00508 


ESTIMATING EVAPORATION: A COMPARI- 
P. IDSO-JACKSON, 


Arkansas Univ., Fayetteville. Dept. of Agronomy. 

A. M. Sadeghi, H. D. Scott, and J. A. Ferguson. 

Agricultural and Forest Meteorology, Vol. 33, No. 

7 p 225-238, December, 1984. 5 Fig, 1 Tab, 20 
ef. 


oo *Evaporation, *Soil water, Estima- 


tion, inage, Soil surface, Wind, Albedo, Soil 
matrix potentials. 


A field evaporation-drainage study was conducted 
to compare methods of predicting evapora- 
tive losses from a bare soil. Two of the methods 
(modified Penman combination and Idso-Jackson) 
are dependent only on measurements of atmos- 
pheric parameters whereas the third method (plane 
of zero flux) is dependent only on measurements of 
soil parameters. A Captina soil profile was wet up 
and allowed to dry by evaporation and drainage. 
For the initial two days after infiltration ceased all 
three methods predicted similar evaporative losses. 
Differences between the three methods occurred 
when the soil moisture content at the soil surface 
controlled the evaporation rates. Under the three 
drying conditions the three methods behaved 
somewhat differently in the prediction of the 
amounts of water evaporated from the soil surface. 
Lower losses by evaporation were predicted by 
the Idso-Jackson and zero-flux methods. In the 
case of the Idso-Jackson method this result was 
attributed to the influence of clouds on albedo, the 
impact of wind and the importance of albedo in the 
predictive equation. For the zero-flux method the 
decrease in evaporation was due to the lower soil 
water contents and matrix potentials near the sur- 
face which resulted in lower transport rates of 
water to the surface. (Author’s abstract) 


W86-00509 


EVAPORATION FROM WET SOIL SURFACES 

BENEATH PLANT CANOPIES, 

Guelph Univ. (Ontario). Dept. of Land Resource 

Science. 

G. K. Walker. 

Agricultural and Forest Meteorolo 

he p 259-264, December, 1984. 
ef. 


, Vol. 33, No. 
Fig, 1 Tab, 7 


Descriptors: ‘*Soil surface, | *Evaporation, 
ne Corn, Sensible heat, Leaves, Heat trans- 
er. 


In studies of latent heat flux from vegetated sur- 
faces, it is often desirable to separate evaporation 
from the soil surface and transpiration by the vege- 
tation. Concurrent measurements of the net radi- 
ation and evaporation from the soil surface beneath 
maize canopies were made for 24-hour periods, 
during which the soil surface remained wet. Eva 
oration from the soil surface often exceeded the 
radiant energy supply, indicating a downward flux 
of sensible heat. This effect was greater beneath a 
denser canopy. The highest value for the sensible 
heat component, 0.86 MJ/sq m/d, is equivalent to 
0.35 mm H2O0/d. The production of sensible heat 
at foliage elements, and its transport to the soil 
surface, may be important — in overall 
canopy energy partitioning. Empirical methods of 
evaporation estimation from the soil surface be- 
neath a canopy may not be successful under condi- 
tions where evaporation depends substantially on 
heat produced in the canopy and transported to the 
soil surface. (Moore-IVI) 

W86-00510 


TRANSPIRATION FROM A KIWIFRUIT VINE 
AS TED BY 


Q 
EQUATION, 
Ministry of Works and Development, Palmerston 
North (New Zealand). 
W. R. N. Edwards, and N. W. M. Warwick. 
New Zealand Journal of Agricultural Research, 
Vol. 27, No. 4, p 537-543, 1984. 3 Fig, 21 Ref. 


Descriptors: *Transpiration, *Heat pulse velocity, 
*Kiwifruit vine, *Penman-Monteith equation, Air 
temperature, Vapor pressure, Wind, Stomatal con- 
ductance. 


Heat pulse velocities were measured at 4 depths in 
the stem of a kiwifruit plant (Actinidia chinensis 
Planchon) throughout one late-autumn day, and 
sap velocities and total stem sap flux were calculat- 
ed from physical principles without restoring the 
empirical calibration. Concurrent measurements of 
net radiation, air temperature, vapor pressure defi- 
cit, wind speed, and stomatal conductance were 
utilized in a second, independent calculation of 
transpiration based on the Penman-Monteith com- 
bination equation. Results indicated that most flow 
occurred in the outer ring or rings of the stem 
xylem tissue, and there was a close relationship 
between fluxes estimated by the 2 methods. Heat 
pulse velocity measurement is potentially a practi- 
cable method for measuring transpiration rates in 
kiwifruit. (Author’s abstract 

W86-00516 


2E. Streamflow and Runoff 


REPORT OF FRESHWATER MOLLUSKS 
WORKSHOP, MAY 19-20, 1981. 

Army Engineer Waterways Experiment Station, 
Vicksburg, MS. 

For primary bibliographic entry see Field 6G. 
W86-00329 


HABITAT DEVELOPMENT FOR FRESHWA- 
TER MOLLUSKS IN THE TOMBIGBEE RIVER 
NEAR COLUMBUS, MISSISSIPPI, 

Army Engineer Waterways Experiment Station, 
Vicksburg, MS. Environmental Lab. 

— ooeey bibliographic entry see Field 81. 





RUNOFF REDUCTION BY VENTING WITH 
SHALLOW SUBSURFACE DRAINAGE, 
Lg tae State Univ., University Park. 

R. P. Breckenridge, A. R. Jarrett, and J. R. 
Hoover. 

Transactions of the American Society of ioe 
tural Engineers, Vol. 28, No. 2, p 476-479, March/ 
PY gag 1985. 5 Fig, 22 Ref. OWRT project A-052- 


Descriptors: *Soil properties, *Runoff, *Infiltra- 
tion, *Subsurface drainage, Permeability, Soil 
water, Rain, Rainfall-runoff relationships, Drain- 
age, Soil air. 


The intensity of a rainfall event, in relation to the 
soil’s infiltration capacity, determines how much 
rainwater will enter the soil as infiltration. A layer 
of low permeability within the soil profile can 
reduce infiltration if the soil air ahead of the wet- 
ting front is not vented. The effect of entrapped 
soil air on the rainfall-runoff relationship was in- 
vestigated in a soil with an impervious layer within 
its profile. When the air in the soil was not vented 
by a drain placed just above the impervious layer, 
the infiltration rate was reduced from 14 to 73%, 
depending on the size and distribution of soil pores. 
As the surface soil dried and cracked, the soil air 
vented until the cracks filled with water. In these 
tests, air still remaining within the soil profile was 
trapped which reduced the infiltration rate after 
the cracks no longer vented air. The influence of 
depth of dist soil on trapped soil air and the 
rainfall-runoff relationship was also evaluated. The 
amount of voids at the beginning of tests on shal- 
low disturbed soil was less than on deeply dis- 
turbed soil. The larger amount of voids associated 
with the deeper disturbed soil resulted in increased 
infiltration rates for a period near the start of rain; 
however, the larger volume of trapped air resulted 
in significantly greater volume of runoff. (Baker- 


IVI) 
W86-00471 
2F. Groundwater 


HYDROGEOLOGICAL AND GEOTECHNICAL 
THE TENNESSEE-TOMBIGBEE 


UNWATERING THE DIVIDE CUT OF THE 
TENNESSEE-TOMBIGBEE WATERWAY; A 
MAJOR CHALLENGE TO CONSTRUCTION, 

sd Engineer 3 ap ma pata TN. ita ioe 
‘or io ic entry see Fi ; 
wus 


HYDROLOGY, HYDRAULIC, AND SEDIMENT 
CONSIDERATIONS OF THE TENNESSEE- 
TOMBIGBEE WATERWAY, 

Corps of Engineers, Mobile, AL. Mobile District. 
pn ae? bibliographic entry see Field 6G. 


GROUNDWATER MONITORING AND 
SAMPLE B 


Waterloo Univ. (Ontario). Dept. of Earth Sciences. 
or primary graphic entry see Fie . 
W36.00345 


GROUNDWATER DEVELOPMENT, KHARGA 


La a (P.E.) and Associates, Inc., Tuscaloo- 
A 


sa, '. 
For primary bibliographic entry see Field 4B. 
W86-00554 


DETERMINATION OF STORAGE CHARAC- 
TERISTICS AND DYNAMIC STRATA PARAM- 


Forschungsinstitut fuer die Erkundung Foerder- 
—e von Erdoel und Erdgas, Gommern (German 


H.-D. Voigt, and A. Astl. 
Zeitschrift fur ao Wissenschaften, Vol. 
13, No. 1, p 95-101, 1985. 5 Fig, 6 Ref. 


Descriptors: *Well tests, *Groundwater storage, 
Drawdown, Pressure, Permeability, Hydrogeo- 
logy, Geological fractures, Groundwater reser- 
voirs. 


During the test of wells, pressure drawdown and 
pressure buildup curves are measured, from which 
permeability, reserve of drainage and static pres- 
sure are determined. These curves in different 
ways are influenced by diverse reservoir heteroge- 
neities, thus the particular heterogeneity may be 
determined by the form of the recorded curves. 
The identification of the reservoir heterogeneities 
is presented for the following four examples: - 
pet g faults - local changes of permeability - local 
natural fracturing of a reservoir - layered character 
of a reservoir. Such interpretation should be car- 
ried out taking into account all geological informa- 
tion to obtain reliable results. (Author’s abstract) 
W86-00587 


2G. Water In Soils 


PHYSICAL CHARACTERISTICS OF SOILS IN 
THE SOUTHERN REGION: CECIL, 

R. R. Bruce, J. H. Dane, V. L. Quisenberry, N. L. 
Powell, and A. W. Thomas. 

Southern Cooperative Series Bulletin 267, Decem- 
ber, 1983. 185 p, 25 Fig, 82 Tab, 7 Ref. 


Descriptors: *Soil profiles, *Soil water, *Perme- 
ability coefficient, *Soil surveys, *Soil physical 
properties, *Soil water potential, *Soil moisture 
retention, *Baseline studies, Soil properties, Soil 
horizons, Data collections, Cecil soil, Water pres- 
sure, Pore pressure, Core logging, Drainage, Ala- 
bama, Georgia, South Carolina. 


As part of the Southern Regional Project S-124, in 
situ measurements of soil water pressure and soil 
water content were made in all horizons of pedons 
of Cecil soil in Auburn, Alabama, Watkinsville, 
Georgia, Clemson, South Carolina, and Blacks- 
burg, See or at intervals of time during a drainage 
period of at least 20 days. Water retention was 
measured on undisturbed soil cores obtained from 
all horizons at 15 sampling sites. Results were used 
to compute unsaturated hydraulic conductivity as 
a function of soil water content over the range 
experienced during the drainage interval. The ex- 
tensive soil water pressure data as a function of 
time and depth and the large amount of soil water 
content data along with information on other phys- 
ical characteristics provides an excellent basis for 
the study of soil water retention and transport in 
Cecil soil and similar soil bodies. 

W86-00343 


COMPUTER SIMULATION OF A SPACE SAR 
USING A RANGE-SEQUENTIAL PROCESSOR 
FOR SOIL MOISTURE MAPPING, 

Kansas Univ./Center for Research, Inc., Law- 
rence. Remote He ae, rong 

M. Fujita, and F. T. Ulaby. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as N82-32796. RSL 
Technical ow 551-1, April 1982. 99 p, 24 Fig, 
13 Tab, ° Ref, append. Contract/Grant No. NAS 
9-26429. 


Descriptors: *Simulation, *Computers, *Radar, 
*Soil moisture, juspping. Computer models, 
Remote sensing, SAR, Tel ; 


In this report, the ability of a spaceborne synthetic- 
radar (SAR) to detect soil moisture is 
evaluated by means of a computer simulation tech- 
ique. The computer simulation pee includes 
co tt processing of the SAR data using a 
ps ne er processor, which can be set up 
through \ware implementations, thereby reduc- 
ing the amount of telemetry involved. With such a 
processing approach, it is possible to monitor the 
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earth’s surface on a continuous basis, since data- 
storage requirements can be easily met through the 
use of currently available technology. The devel- 
opment of the simulation pac is described first, 
followed by an examination of the lication of 
the technique to actual environments. results 
indicate that in estimating soil-moisture content 
with a four-look processor, the difference between 
the assumed and estimated values of soil moisture 
is within + /- 20% of field capacity for 62% of the 
pixels for agricultural terrain and for 53% of the 
pixels for hilly terrain. The estimation accuracy for 
soil moisture may be improved by reducing the 
effect of fading through noncoherent averaging. 
W86-00351 


INFILTRATION AND SOIL WATER DISTRI- 
BUTION IN LAYERED SOILS COMPUTED BY 
GREEN AND AMPT AND _ RICHARDS 
MODELS, 

Southern Piedmont Conservation 
Center, Watkinsville, GA. 

R. R. Bruce, and A. W. Thomas. 
Presented at the 1983 Winter Meeting of the 
American Society of Agricultural gineers, 
Paper No. 83-2501, December 13-16, 1983, Chica- 
go, IL., 18 p. 14 Fig, 2 Tab, 22 Ref. 


Research 


Descriptors: *Soil water, *Infiltration, *Soil hori- 

zons, *Model studies, *Soil profiles, *Permeability 

coefficient, *Soil moisture retention, *Mathemati- 

cal models, Hydrologic models, Prediction, Mathe- 

— studies, Water pressure, Pore pressure, 
odels. 


Experience in estimating infiltration and soil water 
distributions by Richards, and Green and Ampt 
models for soils having a range in horizon charac- 
teristics is reported. The determination of appro- 
priate hydraulic characteristics for each of three 
soil horizons, varying from 5 to 40 percent clay, 
for three soil series received major attention. The 
effect of magnitude and imcompatibility of soil 
water retention and hydraulic conductivity charac- 
teristics, at matric potentials greater than -1.5 or - 
2.0 kPa, upon cumulative infiltration is shown. 
Calculations of cumulative infiltration by the Rich- 
ards model, both by changes in soil water content 
profile and by changes in flux, were useful in 
detecting data incompatibility. The results comput- 
ed by each model are vy my! dependent on the 
reliability of input data for the wet range. Esti- 
mates of infiltration by the two models into Cecil, 


- Norfolk and Gardena soil profiles, composed of 


surface and subsoil horizon, were similar when 
estimates of infiltration into the uniform systems of 
each of the horizons were demonstrated to be 
similar. When reliable estimates of infiltration were 
made, the rectangular wetting front predicted by 
the Green and Ampt model intersected that i 
dicted by the Richards model at about one-half the 
soil water content range of the particular horizon. 
(Author’s abstract) 

W86-00377 


GROWTH AND WATER USE OF TALL 
FESCUE AS INFLUENCED BY SEVERAL SOIL 
DRYING CYCLES, 

Virginia Polytechnic Inst. and State Univ., Blacks- 
burg. Dept. of Agronomy. 

For primary bibliographic entry see Field 21. 
W86-00459 


OVERWINTER SOIL MOISTURE CHANGES, 
Saskatchewan Univ., Saskatoon. Div. of Hydrolo- 


gy. 

D. M. Gray, R. J. Granger, and G. E. Dyck. 
Transactions of the American Society of Agricul- 
tural Engineers, Vol. 28, No. 2, p 442-447, March/ 
April, 1985. 6 Fig, 2 Tab, 38 Ref. 


Descriptors: *Soil water, ‘Seasonal variation, 
Temperature, Freezing, Thawing, Snowmelt, Irri- 
gation effects, Infiltration. 


Moisture migration in response to a temperature 
gradient during freezing and thawing of unsaturat- 
ed soils is a complex process involving the thermo- 
dynamics of the soil-ice-water regime. Field studies 
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of the 
soils in the dian Praies during winter thow 
significant fluxes of moisture migration to the 
freezing front in both irrigated and dryland areas. 
Saaen see eee ly related to 
eT at nie es ae ee 
ted soils having a water table at a 
relativel setively dhaliow depth. In soils which are dry in 
the fall the net change in the moisture status due to 
ey ap negligible. Overwinter moisture losses 
soil layer 0-300 mm are most common 
whereas gains are most frequent in a 1 m depth. 
The overwinter changes in the surface were inde- 
pendent of the moisture content at freeze-up and 
the average soil tempera’ “oliowing treeze-p. i 
during the 60 d period following freeze- 
Sener epee Sees 5 a th ue 
to migration represent, on the average, of the 
total seasonal change (snowmelt infiltration plus 
overwinter change). (Baker-IVI) 
W86-00466 


in the moisture regimes of some 


RUNOFF REDUCTION BY VENTING WITH 
SHALLOW SUBSURFACE DRAINAGE, 
Pennsylvania ow og tere ts 2 

For pri ibliographic entry see Fi é 
wse-00471- 


THREE-DIMENSIONAL INFILTRATION AND 
TRICKLE IRRIGATION, 
Massey Univ., Palmerston North (New Zealand). 
Dept. of Soil Science. 
23 rimary bibliographic entry see Field 3F. 

8 74 


FURROW COMPACTION FOR CONTROL- 
LING EXCESSIVE IRRIGATION WATER 


INTAKE, 
Agricultural Research Service, Bushland, TX. 
Conservation and Production Lab. 
= rimary bibliographic entry see Field 3F. 
75 


INFILTRATION UNDER SURGE IRRIGA- 


TION, 

— Research and Education Center, Bella 
For primary bibliographic entry see Field 3F. 
W8600478" 


HYDRAULIC POTENTIAL IN UNFROZEN 
yo x IN RESPONSE TO DIURNAL FREEZING 
AND THAWING OF THE SOIL SURFACE, 
Agricultural Research Service, Pendleton, OR. 
Columbia Plateau Conservation Research Center. 

J. L. Pikul, Jr., and R. R. Allmaras. 
Transactions of the American Society of Agricul- 
tural Engineers, Vol. 28, No. 1, p 164-168, Janu- 
ary/February, 1985. 6 Fig, 21 Ref. 


praee *Soil physical ogee *Hydraulic 
Fes tential, *Freezing, *Thawing, Frost, Soil water, 
perature, Crops, Vegetation effects, Microcli- 


ge hydraulic potential changes during 
and thawing of soil surface were 

ured. The strong influence that crop residue 

measured. The song inftene that ‘crop rend 
phenomenon was demonstrated. Surface residue 
influence the formation of soil frost during late 
winter freezing and thawing cycles. During 7 con- 
secutive diurnal freezing and thawing cycles in 
March, soil frost did » 4s form under standing 
= A bare surface froze to about 1.5 cm 
each fi night. When the soil surface 

Gem Ayo wet (0.34 cu m/cub m), water moved 
from subsurface =i | to the freezing 

= ‘Game one 6 hr freezin; , volumetric 
water content increased from 0 1 to 0.57 cu m/cu 
m at a depth of 0.25 cm. As the soil dried (0.22 cu 
m/cu m), water movement to the surface became 
igible. Hydraulic potential at 2 cm decreased 
11.4 kPa “during one 7-hr freezing period on 21 
March. At 13 cm, diurnal fluctuations of hydraulic 
potential were nearly damped out. Hydraulic po- 
tential during the 7 day period c! water 
evaporation from the profile rather than drainage. 


Soil water evaporation was greater from the bare 

from a standing stubble plot. 
During one 24 hr period, the bare and stubble- 
covered plots lost 2.4 and 0.3 mm of water, respec- 
tively, from the top 11 cm of soil. High water 
losses from the bare surface plot should not be 
considered a consequence of freezing induced 
water movement only. The surface cover on each 
plot creates a unique microclimate with different 
- m4 radiation budgets. (Baker-IVI) 


EVALUATING THE EFFECT OF INCREASED 
CONCENTRATION OF CO2 ON INFILTRA- 
TION RATE, 

Pennsylvania State Univ., University Park. Dept. 
of Agricultural Engi 

A. R. Jarrett, and J. R. Hoover. 

Transactions of the American Society of Agricul- 
tural Engineers, Vol. 28, No. 1, P 179-182. Janu- 
ary/February, 1985. 4 Fig, 15 Ref. OWRT project 
A-051-PA. 


Descriptors: *Infiltration, *Carbon dioxide, *Soil 
water, *Hydraulic gradient, Fluid mechanics, Soil 
properties. 


A determination was made as to whether the re- 
duction in infiltration rates observed in soils when 
the natural soil air is trapped ahead of the wetting 
front can be reduced or eliminated by replacing the 
natural soil gas with carbon dioxide. The processes 
involved in infiltration enhancement with carbon 
dioxide were also investigated. The carbon dioxide 
gas was free to escape from ahead of the wetting 
ront, the hydraulic conductivities were Pron seg 
causing the infiltration rates to be 50% hi, 
the sand and 56% higher in the loam after 3 of 
infiltration than those observed in identical tests 
using natural soil air in the same two soils. When 
the carbon dioxide was trapped ahead of the 
wetting front, the effect of the increased hydraulic 
conductivities was nullified in the sand thus reduc- 
ing the infiltration rate to values as low as or lower 
than when the air was tra) . When the carbon 
dioxide gas was trapped in the loam soil during 
infiltration, the infiltration rate remained as high as 
when the carbon dioxide gas was not tra 
because the exchange of hydrogen ions for calcium 
ions in the wetted zone increased the water filled 
porosity in the wetted zone by 38% thus increasing 
the hydraulic conductivity which increased the 
infiltration rates. The hydraulic gradient at the 
wetting front was also increased due to the re- 
duced gas pressure. The infiltration rates ors 
when soil is provided an mes Be 
When soil air cannot be vented mechani Sa 
tices — to elevate the carbon dioxide Cuts 
in the soil have been shown to effectively increase 
the infiltration rate. Such practices include ki 
soil calcium and soil carbon dioxide levels 
through maintaining living, healthy cover crops. 
wy en tdeg 
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CORN YIELD VARIATION AS RELATED TO 
SOIL WATER FLUCTUATION AND NITRO- 
GEN FERTILIZER. I. SOIL WATER-YIELD 
RELATIONSHIPS, 

Department of Agriculture, Quebec. Research Sta- 
tion. 

D. Isfan. 

Communications in Soil Science and Plant Analy- 
sis, Vol. 15, No. 10, p 1147-1161, September, 1984. 
4 Fig, 2 Tab, 19 Ref. 


Descriptors: *Soil water, *Corn, ——_ yield, 
Forecasting, Available water, Rainfall 


The objective of this work was to study the effect 
of plant available soil water (PAW) i in different soil 
layers before and during the growing season on 
corn yields (Zea mays L-) and to determine if the 
soil water may be a reliable index in forecasting the 
pe yield. The experiments were carried out for 
0 years at the same site es coe hee no well- 
drained chernozem with g 

and biological properties arte | in a poncoe na 
continental dry climate with annual precipitation 
of about 500 mm and wide seasonal and annual 
fluctuation. The results show that the maximum 


beginning o ¢ 
= 0. 81) 0 or oa (t = 0.91). Nevertheless, the July 
PAW was more efficient in terms of yield per unit 
of PAW. Thus, 1 mm of PAW within 0-150 cm in 
March, June and July Ist increases the MY by 16, 
= fnod = sol Fer ively. The MY 

especially to June 

Ist: PAW (0-150 bee , to June-July precipita- 
tion. The PAW from deeper soil layers was in 
almost all cases better correlated with MY and 
more efficient. Thus, for the PAW within 0-70 cm 
on March, June and July ist the simple correlation 
coefficients with yields were 0.69, 0.87 and 0.76 
respectively while for the PAW within 0-150 cm 
the correlation coefficients were 0.87, 0.96 and 0.91 
respectively. Also, 1 mm of PAW within 
on March, June and July Ist increased the yields 
by 23, 34 and 39 while the PAW within 100- 
150 cm increased the yields by 40, 56 and 78 kg/ha 
respectively. The sae suggest that in this dry 
area the amount of yield is higly related to PAW at 
the begi as well as during the growing season 
and that soil water may be a good index for 
ee ee 
harvest, except for years with weather accident 
late summer. They also show that PAW from 
deeper soil layers has a paramount effect on maxi- 
mum corn yield. (Author’s abstract) 
W86-00514 


CORN YIELD VARIATION AS RELATED TO 
SOIL WATER FLUCTUATION AND NITRO- 
GEN FERTILIZER. 


SHIPS, 
Department of Agriculture, Quebec. Research Sta- 
tion 


D. Isfan. 

Communications in Soil Science and Plant Analy- 
sis, Vol. 15, No. 10, p 1163-1174, September, 1984. 
7 Fig, 1 Tab, 12 Ref. 


Descriptors: *Corn, *Cro) oe. *Soil water, *Ni- 
trogen, *Fertilizers, Available water, Multiple re- 
gression analysis, Forecasting, Water use ien- 
cy. 


The aim of this study was to determine the rela- 
tionships between soil water and nitrogen fertilizer 
and their effect on grain corn yield (Zea mays L.) 
in a zone where the limiting factor of yield and 
nitrogen efficiency is the water supply. The i- 
ments were carried out for 10 years on ay od 
permeable well-drained chernozem in a temperate- 
continental dry climate with annual precipitation 
of about 500 mm. Different nitrogen rates were 
applied and plant available soil water (PAW) was 
determined every year before and during the 
wing season. Multiple regressions were fitted 
‘or nitrogen rate, soil water and corn yield. The 
results show that there is a significant interaction 
between soil water content, applied — and 
corn yield. The oll Genie onniiien, te 
part of yield variation, follo 
added nitrogen interaction effect and rl “Gost 
effect of added nitrogen. The PAW on July Ist 
ve a better correlation (R2 = 0.88) than June ist 
fR2 = 0.85) on March Ist PAW (R2 = 0.72). But 
the best correlation was obtained when both June 
and July PAW were taken 
sion (R2 
efficient in terms of yield per PAW. Thus, 1 mm of 
PAW on March, June and July Ist increased the 
respectively, and by 18, 320 and 32.0" 
suaetes Y; y 
ha for the fertilized yield (with 60 
low soil moisture content, the applied 
even negative effect on water use efficienc 
yield while at high PAW the water use efficiency 
was greatly increased by the applied N. (Author’s 


W86-00515 
2H. Lakes 


PRELIMINARY GUIDE TO THE ONSITE 
IDENTIFICATION AND DELINEATION OF 





THE WETLANDS OF THE NORTH ATLANTIC 
STATES, 


UNITED ST. 
Army Waterways Experiment Station, 
Vicksbur MS. Environmental Lab. 

R. T. H G. E. Tucker, J. W. Wooten, C. V. 
Klimas, and M. W. Freel. 

Technical Report Y-78-8, May 1982. Final Report. 
53 p, 5 Fig, 81 Ref, 1 Append. 


Descriptors: *Wetlands, *Hydrology, *Vegetation, 
*Soil-water-plant relationships, *Plant populations, 
Bogs, Swamps, Marshes, Lakes, Aquatic habitats, 
Aquatic plants, Glacial soils, Bottomland, Flood 
plains, Saline water, Forests, Streambeds, Shores. 


Po yer ar ly is intended to help regulatory per- 
with the onsite recognition and geographi- 
cal delineation of wetland boundaries in the North 
Atlantic United States. The introduction includes 
eneral information about wetlands. Major low- 
id areas are the Seaboard Lowlands of New 
England, the Ontario Plain in New York, and the 
large-river valleys: Connecticut, St. Lawrence, 
Mohawk, and Hudson. Numerous ponds, lakes, 
swamps, and bogs exist as a result of im ious 
a derlying rock, © coarse acidic soils, and iation 
tic parameters are highly variable. 
jth inland areas are usually cool and humid 
with an average of 102 cm of precipitation each 
year. Tropical storms have caused major damage 
in southeastern New England forests. Indicators 
are described for determining whether vegetation, 
soil, pes yg 4a an ag conditions are typically wet- 
ds are classified into several groups, 
ps with characteristic vegetation. Aquatic bed 
wetlands have vegetation which ws on or 
below the water surface for most of the growing 
season. Emergent wetlands have erect, rooted, her- 
baceous hydrophytes L gy on deeergy and li- 
chens), mostly ib wetlands 
and forested wi ids have woody vegetation less 
than 6 m high. The streambed class includes nonti- 
dal channels containing water for part of the year. 
Unconsolidated shores have unconsolidated sub- 
strates, 30% or less vegetation cover, flooded 
intermittently. 
W86-00316 


BENTHIC MACROINVERTEBRATES OF SE- 
LECTED AQUATIC HABITATS OF THE 
A ee Ghee a . 
Army Engineer Waterways Experiment Station, 
Vicksburg, MS. Environmental Lab. 

D. C. Beckett, C. R. Bin, eee se one 
B. Mathis, and F. M. Mc 

Technical Report E-83-10, "h ril 1983. Final 
Report. 79 p, 15 Fig, 15 Tab, 43 Ref, 2 Append. 


Descriptors: *Aquatic insects, *Macroinverte- 
brates, aes animals, *Aquatic habitats, 
*Benihos, Floods, Mississippi River, River flow, 
Water currents, Mud, Silt, , Gravel. 


Benthic Ree gyoaimy se Bars cr ng pte 
aquatic tat a na 

channel, an med channel, and dike fields) 
within a 60-mile reach of the lower Mississippi 
River over one high flow (flood stage), two mod- 
erate and two low flow periods between April 
1979 and September 1980 is described. The biotas 
present in the natural bank and in the secondary 
and abandoned channels showed only minor 
changes in composition over the various flow re- 
gimes. The natural bank was consistently dominat- 
ed ot 7 the burrowing mayflie hes me 
pus incertus and Pentagenia vi yi 
sychid caddisflies. The consistently most common 
taxa in the channel were the sand-dwell- 
ing chironomids Robackia claviger and Chernovs- 
kiia orbicus. Phantom midges, tubificid oligo- 
chaetes, and fingernail clams were always the most 
abundant macroinvertebrates in the abandoned 
channel. Macroinvertebrate densities were always 
high in the mud-bottomed abandoned channel and 
were always low in the 
dike fields showed lar, in biotic composi- 
tion, which correlated with changes in river stage 
and resultant alterations in current and substrate. 
With decreased river stages, substrate dominance 
changed from erosional (sand and gravel) to depo- 
sitional (silt). It is concluded that the distribution 
of macroinvertebrates in the Lower Mississippi 


channel. The 


River habitats is a function of the physical charac- 
teristics (current velocity and substrate composi- 
po of = system. (Author’s abstract modified) 


INSTRUCTION REPORT ON FRESHWATER 
MUSSELS, 

Army Engineer Waterways Experiment Station, 
Vicksbur e MS. Environmental Lab. 

A.C. iller, and D. A. Nelson. 

Instruction Report EL-83-2, September 1983. Final 
Report. 198 p, 22 Fig, 42 Tab, 394 Ref. 
Descriptors: *Mussels, *Bivalves, *Mollusks, Com- 
ial fishing, Relocation, Reviews, Sampling, 
Computer program, Habitats. 


This a information pt the identatying 
topics: collectin; 
freshwater pomores. eae wh relocatin “a 
creating habitat for mussels; the comm shell 
industry; and the technical literature concerning 
mussels. This information will aid in performing 
impact assessments and endangered species sur- 
veys. Techniques for deternining the number of 
samples required to provide a fairly accurate esti- 
mate of a population mean are discussed. The 
simplest and fastest is to calculate cumm!auve 
means for a particular species collected ‘1 a series 
of samples. The resulting curve wil) eventually 
stabilize near the mean of the poprlei1on. A more 
accurate technique is to conduc: a pilot survey, 
determine the a' ae and standard deviation of 
the sample, and what degree of precision is 
. Based upon the pilot survey, it is possible 
to make an estimate of the number of samples 
needed to satisfy the particular criteria desired. 
The diversity of the habitat and likelihood of cap- 
turing additional, less common, species can be de- 
termined by plotting cumulative species versus cu- 
mulative individ A computer program has 
been developed which can provide assistance in 
determining the number of samples required. The 
program can simulate cluster, random, or uniform 
distribution patterns. Using random numbers, the 
program then ‘samples’ the array and calculates 
— le — and standard deviation. 


VERIFICATION AND TRANSFER OF THER- 
MAL POLLUTION MODEL; VOLUME IV: 
USER’S MANUAL FOR THREE-DIMENSION- 
AL RIGID-LID MODEL, 

Miami Univ., Coral Gables, FL. Dept. of Mechani- 
ee ce 

a = bibliographic entry see Field 5B. 


USE OF VEGETATION IN DELINEATING 
WETLAND BORDERS IN UPPER MISSOURI 
RIVER BASIN; NORTH-CENTRAL UNITED 
STATES, 

Virginia Polytechnic Inst. and State Univ., Blacks- 
burg. t. of Biology. 

W. C. Jo R. A. Mayes, and T. L. Sharik. 
Technical Report Y-82-1, Army Engineer Water- 
ways Experiment Station, Vicksburg, MS., August 
1982. Final Report. 132 p, 15 Fig, 5 Tab, 14 Ref, 3 
— Contract/Grant No. DACW39-78-C- 


Descriptors: — *Vegetation, *Transition 
_— zone, *Sam —— River Basin, 
eaneliien pecies diversity, 

lations, Graphical analysis, South 


Wetland-nonwetland transition zones in the Mis- 
souri River Basin of the North-central United 
States were studied in seven wetlands ranging in 
size, permanence, and salinity to develop an effi- 
cient sampling methodology that utilized vegetata- 
tion data to delineate wetland boundaries. One 
hundred and sixty species of vascular 
curred in twenty sample transects. Sampling meth- 
odology for use in the study, area (200- 
km radius of Sioux Falls, South Dakota) is a com- 
bination of the belt transect method (contiguous 
quadrants) to estimate cover by species and a 
cover board to measure vertical structure. The 

require a combined sampling time of 


plants oc- 


WATER CYCLE—Field 2 
Lakes—Group 2H 


about 9 minutes/m of transect, corresponding to a 
sampling time of 3.2 hr for a transect of average 
length. A si methodology was also de- 
vised whereby sampling time could be cut in half. 

upper and lower borders of the transition 


sis graphs. Specific borders were determined from 
the occurrence of compositional dichotomies dis- 
played in ordination models. The upper border of 
the transition zone is suggested as most — 
ble wetland border. This border appears to 

sent the upper limit of disturbance from w 
processes (siltation during drawdown, ice scour- 
ing, variable surface subsurface hydrologic 
regime). The transition zone (between emergent 
aquatic and low prairie ves he is strongly influ- 
enced by wetland disturbances and, therefore, con 
tains a large proportion of opportunistic, ruderal 
species. The lower border of the transition zone is 
highly variable annually, while the upper border 
appears to be relatively stable. 

W86-00359 


INFLUENCE OF THE FISH CLARIAS BATRA- 
CHUS ON THE PHYSICOCHEMICAL PROP- 
ae OF WATER UNDER LABORATORY 
CUNDITIONS, 
Kalyani Univ. (India). Dept. of Zoology. 
B. B. Jana, M. Sinha, and S. Gupta. 
Acta Hydrochimica et Hydrobiologica, Vol. 12, 
No. 1, p 107-113, 1984. 2 Tab, 11 Ref. 
Descriptors: *Physicochemical pro ies, *Fish, 
*Nutrients, Aquaculture, Fish farming, Phospho- 
rus, Nitrogen, Chlorides, Hydrogen ion concentra- 
tion, Carbon dioxide, Dissolved oxygen. 


An attempt is made to measure the c es of 
ay me ren characteristics of water affected 

y the different metabolic states of Clarias batra- 
chus under laboratory conditions, as part of a 
study into production of air-breathing fish. A dis- 
tinct acidic environment in the water of experi- 
mental aquaria was encountered because the values 
of pH and free CO2 were markedly different be- 
tween the experimental aquaria and the control. 
There was a reduced andy of oxygen in the experi- 
ment aquaria compared to the control. The vari- 
ations of pH and free CO2 among experimental 
variants were very minor and could not be ac- 
counted for by the differences in the metabolic 
states of fish. The chloride input through fish ex- 
crement in the larger and fed fishes may be much 
higher compared to the smaller and starved fishes. 
Food pellets were an ow source of chloride 
in the water. The phosphate content in the experi- 
mental aquaria was significantly higher than in the 
control, which suggests that a significant phos- 
phate loading was —S these aquaria mainly 
through the drop; The nitrogen excre- 
tion rate was Senctly hk higher in the large fishes of 
Clarias batrachus than i in their smaller counte: 

and these carnivorous fishes have a major role in 
the nitrogen input of the habitat. The population of 
heterotrophic and ammonifying bacteria was dis- 
tinctly higher in the aquaria with large fed fishes 
compared to other groups of fishes. (Baker-IVI) 
W86-00401 


CHEMICAL AND PHYSICAL CHARACTERIS- 
TICS OF SOME WETLAND WATERS OF 
KAS 


HMIR, 
Kashmir Univ., Srinagar (India). Dept. of Botany. 
S. Kaul, and C. L. Trisal. 

Acta Hydrochimica et Hydrobiologica, Vol. 12, 
No. 2, p 137-144, 1984. 2 Fig, 1 Tab, 15 Ref. 


Descriptors: *Jammu and Kashmir, *India, *Wet- 
lands, *Physicochemical characteristics, Nutrients, 
Carbon dioxide, Water temperature, Vegetation, 
Seasonal variation, Dissolved oxygen, cium, 
Magnesium, Alkalinity, Nitrogen. 


Ecosystem analyses of five important wetlands in 
the Kashmir Valley have been undertaken. The 
annual cycle of the surface water temperature in 
the study sites showed a close relationship to that 
of air temperature. The temperature increased 
from a spring low to a summer high followed by a 
decrease until minimum values are recorded in 





Field 2—WATER CYCLE 
Group 2H—Lakes 


winter. Oxygen values showed an inverse relation- 
ship to —. Of the divalent ionic compo- 
nents in different wetland sites, Ca and Mg are the 
most abundant. The concentration of free carbon 
dioxide is very low, the dissolved inorganic carbon 
necessary for photosynthesis being obtained from 
bicarbonates. Fhe wetland waters are alkaline with 
pH ing between 7.2 and 9.6. NO3-N is the 
most abundant nitrogen source at the present sites. 
The increase in NO3-N concentration towards 
winter and early spring may be attributed to the 
combined result of nitrification at the mud-water 
interface and the vigorous stirring of wetland 
waters which eliminates any limiting effects of 
oxygen diffusion. Both NO2-N and NH3-N are 
resent in low amounts in comparison to NO3-N. 
all the five wetlands the time variation and 
station differences are highly significant. There 
were however, two exceptions: the site difference 
was not significant for the water temperature, and 
time variation, site differences and station differ- 
ences were not significant in case of alkalinity. 
(Baker-IVI) 
W86-00405 


INTENSIVE CARP REARING IN LAKES AND 
EUTROPHICATION (KARPFENINTEN- 
SIVBEWIRTSCHAFTUNG VON SEEN UND 
EUTROPHIERUNSG), 

Bezirks-Hygieneinspektion und -Inst., Potsdam 
(German D.R.). 

For primary bibliographic entry see Field 5B. 
W86-00406 


PROBLEM OF INTENSIVE CARP REARING 
IN LAKES AND EUTROPHICATION (ZUR 
FRAGE DER KARPFENINTENSIVBEWIRTS- 
— VON SEEN UND EUTROPHIER- 
UNG), 


— fuer Binnenfischerei, Berlin (German 


For primary bibliographic entry see Field 5B. 
W86-00407 


INVESTIGATIONS ON THE INFLUENCE OF 
LIMNIC MACROPHYTES ON THE DYING 
RATE OF ESCHERICHIA COLI IN WATER 
(UNTERSUCHUNGEN ZUM EINFLUSS LIM- 
NISCHER MAKROPHYTEN AUF DIE AB- 
STERBEGESCHWINDIGKEIT VON ESCHERI- 
CHIA COLI IM WASSER), 

Medizinische Akademie ‘Carl Gustav Carus’ Dres- 
den (German D.R.). 

G. Burger, and G. Weise. 

Acta Hydrochimica et Hydrobiologica, Vol. 12, 
No. 3, p 301-309, 1984. 5 Fig, 5 Tab, 9 Ref. 


Descriptors: *Escherichia, *Macrophytes, *Anti- 
bacterial action, Bioassay, Aquatic plants, Bacteria. 


In bioassays in aquaria, the death of Escherichia 
coli was accelerated by the presence of Glyceria 
maxima, Schoenoplectus lacustris, Alisma plan- 
a and Mentha aquatia as compared 
with check tanks without any plants (initial con- 
centration 15 x 10 to the 9th colony-forming units 
why As expected, the antibacterial effect of the 
imnic macroph attains it maximum effective- 
ness within the first days of the period of investiga- 
tion. The 90% reduction time is shortened by one 
third to half, and the 99% reduction time is short- 
ened by one fourth to one third. Mean contact 
times of 7-11 h are required for the decimation of 
bacteria by 90% and mean contact times of 16-19 h 
are necessary for a 99% reduction of the popula- 
tion. The antibacterial effect in mixed stands of 
different plant species possibly increases additively 
or superadditively. (Author’s abstract) 

W86-00414 


STUDIES ON PRIMARY PRODUCTIVITY 
AND SOME HYDROCHEMICAL ASPECTS OF 
A POLLUTED WATER-BODY OF THE HIMA- 
LAYAN JHELUM VALLEY, 

Jos Univ. (Nigeria). Dept. of Botany. 

M. A. Khan. 


Acta Hydrochimica et Hydrobiologica, Vol. 12, 
No. 5, p 539-548, 1984. 8 Fig, 23 Ref. 


Descriptors: ‘*Primary productivity, *Lakes, 
*Jhelum Valley, *Jammu and ir, India, 
*Trigamsar, Stratification, Temperature, Seasonal 
variations, Visibility, Turbidity, Phytoplankton, 
Eutrophication. 


The Valley of Kashmir is a lacustrine basin of the 
inter-montane depression existing between the 
Lesser and the Great Himalaya. A study was un- 
dertaken of the culturally polluted lake Trigamsar 
for a period of 22 months to evaluate the seasonal 
variations in the hydrobiological features and to 
evaluate relationships between the biota and the 
habitat. During the summer, the surface water 
temperatures reach as high as 30 C with a 
decline in the deeper layers. These relatively hi 
temperature values are due to the absorption of 
heat by the biogenic turbidity of Trigamsar. The 
oxygen concentration in the suface water varied 
between 7.6 and 14.5 mg/l throughout the study 
period. Despite the shallow basin, Trigamsar de- 
velops a significant vertical oxygen gradient 
during March-October. During summer the water- 
body was characterized by a typical clinograde 
oxygen curve indicative of an accelerated eutroph- 
ication of the ecosystem. The surface lake water 
remained supersaturated with oxygen during the 
greater part of the year. The pH ranged from 8.1 
to 9.9 and total alkalinity was principally of the 
bicarbonate type and fluctuated between 345 and 
480 mg/I. Secchi transparency ranged from 0.25 to 
0.60 m during the study with higher values being 
obtained during the winter and the minimum in 
summer. Lake water is quite turbid. A pronounced 
seasonal cycle in the phytoplankton production 
was observed which closely paralleled the seasonal 
cycle of temperature and light. The values for the 
photosynthetic efficiency in the water body fluctu- 
ated between 0.42 and 2.85% with higher values 
obtained during summer and the lowest in winter. 
The phytoplankton population of the Trigamsar 
was predominantly of Cyanophyceae followed by 
Chlorophyceae and Bacillariophyceae. (Baker-IVI) 
W86-00420 


SENSITIVITY OF SOUTHERN QUEBEC 
LAKES TO ACIDIC PRECIPITATION, 

Quebec Univ., Sainte-Foy. 

wa a bibliographic entry see Field 5C. 


SEDIMENT ACID NEUTRALIZATION IN 
SOFTWATER LAKES, 

Minnesota Univ., Minneapolis. Dept. of Civil and 
Mining Engineering. 

L.A. er, P. L. Brezonik, E. S. Edgerton, and 
R. W. Ogburn, III. 

Water, Air, and Soil Pollution, Vol. 25, No. 2, p 
215-230, 1985. 7 Fig, 5 Tab, 36 Ref. 


Descriptors: *McCloud Lake, *Florida, *Lake 
sediments, *Acidity, *Neutralization, Softwater 
lakes, Sediments, Calcium, Magnesium, Volatile 
solids, Storm seepage, Acidification. 


The mechanisms and potential magnitude for sedi- 
ment acid neutralization in softwater lakes was 
examined. The ay site for this study was 
McCloud Lake, a 1 softwater lake in Florida. 
The lake and its watershed receive minimal human 
disturbance. The lake is a simple shallow doline 
that does not stratify thermally and has no inlet or 
outlet. The lake received 90% of its water from 
rainfall during 1981-82 and the remainder from 
subsurface seepage. The littoral sediments are sand 
interspersed with pockets of peaty material, while 
the profundal sediments are a highly organic ooze 
up to 6 m thick. Sediments from seven other lakes 
in Wisconsin and Florida were used for compari- 
son purposes. Acid neutralizing capacities of sedi- 
ments from these lakes were as high as 10 meq/100 
g over the pH range 4.5 to 5.5 in well mixed batch 
experiments. ae of Ca(2+) and Mg(2+) 
accounted for over 50% of the neutralizing capac- 
ity. Al solubilization and sulfate adsorption were 
unimportant in neutralizing H(+) additions. Acid 
neutralizing capacity was correlated with sediment 
volatile solids content. Sulfate reduction occurred 
in microcosms that simulated lake-water interac- 
tions and subsurface seepage. In situ pore water 
profiles and a whole-like mass balance confirm the 


occurrence of this process in McCloud Lake. Sedi- 
ment neutralization is important for lakes that re- 
ceive most of their water from precipitation and 
thus are particularly susceptible to acidification. 
(Baker-IVI) 
W86-00432 


pend apt ACCURACY AND EFFEC- 


REVIEW OF FRESHWATER WETLAND AP- 
PLICATIONS, 

Louisiana State Univ., Baton Rouge. Center for 
Wetland Resources. 

R. Costanza, and F. H. Sklar. 

Ecological Modelling, Vol. 27, No. 1/2, p 45-68, 
March, 1985. 2 Fig, 4 Tab, 65 Ref. 


Descriptors: *Model studies, *Wetlands, *Effec- 
tiveness, *Optimization, *Mathematical models, 
Articulation, Accuracy. 


Eighty seven mathematical models of freshwater 
wetlands and shallow water bodies were classified 
by wetland type, location, and degree of nonlinear- 
ity, and rated by three new indices: articulation; 
accuracy; and effectiveness. Articulation measures 
the size and complexity of the model in the three 
modes of components, space, and time. rgees: | 
combines measures of goodness-of-fit in eac! 
mode. Effectiveness measures explanatory power 
as a combination of articulation and accuracy. Ac- 
curacy fell in the models investigated with increas- 
ing articulation. This may be a result of increasing 
complexity and cost. The maximum effectiveness 
was achieved at intermediate articulation. Effec- 
tiveness fell with highly accurate models indicating 
that such models tend to be low in articulation 
while highly articulate models tend to be low in 
accuracy. Such ranking of models may provide a 
useful guide to model builders who are concerned 
with maximizing the effectiveness of their models 
and making use of limited resources. (Baker-IVI) 
W86-00433 


PHOSPHORUS AND NITROGEN EXCRETION 
BY LAKE ZOOPLANKTON (ROTIFERS AND 
CRUSTACEANS) IN RELATIONSHIP TO INDI- 


OR ABSENCE OF FOOD, 

Polish Academy of Sciences, Lomianki. Inst. of 
Ecology. 

J. Ejsmont-Karabin. 

Ekologia Polska, Vol. 32, No. 1, p 3-42, 1984. 16 
Fig, 3 Tab, 66 Ref. 


Descriptors: *Phosphorus, *Nitrogen, *Zooplank- 
ton, *Lakes, Temperature effects, Cladocera, Co- 
pepoda, Rotatoria, Excretion, Nutrients, Food. 


The tage has been determined between the 
specific rate of P and N excretion by plankton 
rotifers and crustaceans, and ambient temperature 
and individual body weights. The rate of excretion 
is strongly dependent on the temperature, this rela- 
tionship being of exponential nature. Over the tem- 
perature range 10-35 C the Q-10 for the rate of 
phosphorus excretion was 2.6, for nitrogen -2.4. A 
power relationship has also been demonstrated be- 
tween the rate of excretion of both the elements 
studied and the individual body weight of animals 
representing three taxonomic — rotatoria, 
cladocera and copepoda. A greater - fol- 
lowing an increase in animal body weight - in the 
rate of the excretion of phosphorus than of nitro- 
gen causes an increase in the N:P ratio in excretion 
products following a growth of body weight. Star- 
vation of animals prior to measurement caused a 
decrease in the excretion rate: 1.9 fold in the case 
of P and 2.2 fold in the case of N. Using the results 
of this study and some literature data it was possi- 
ble to build equations ai: effect of body 
weight and temperature on rate of P-PO4 
excretion. (Baker-IVI) 

W86-00435 


BIOMASS OF MACROPHYTES IN THE 
CHANNEL RUNNING THROUGH AGRICUL- 





Polish Academy of Sciences, Poznan. Dept. of 
Agrobiology and Forestry. 


H. Goldyn 
Ekologia Polska, Vol. 32, No. 1, p 167-176, 1984. 1 
Fig, 5 Tab, 15 Ref. 


Descriptors: *Macrophytes, *Channels, *Biomass, 
Pol Drainage channels, Aquatic plants, Vege- 
tation, 


Seasonal variation. 
The results of investi on the biomass of 
in the vegetation season in 
1979 in the channel running out from a lake and 
draining the water from meadows and fields near 
Turew, Poland are reported. Sparganium simplex 
and Elodea canadensis were dominant species of 
vascular plants. The biomass was estimated once a 
month between June and September for S. simplex, 
and between June and October for E. canad 


gro parts 
majority, that is 83.9% of biomass, of underground 
parts was produced by S. simplex. (Baker-IVI) 


FACTORS INFLUENCING INORGANIC TUR- 
BIDITY IN A GREAT PLAINS RESERVOIR, 
Oklahoma State Univ., Stillwater. Dept. of Zoolo- 


gy. 

S. L. Nolen, J. Wilhm, and G. Howick. 
Hydrobiologia, Vol. 123, No. 2, p 109-117, April, 
1985. 4 Fig, 2 Tab, 38 Ref. 


Descriptors: *Reservoirs, *Lake Carl Blackwell, 
*Oklahoma, *Turbidity, *Opacity, Secchi disc, 
Fetch, Runoff, Sedimentation, Wind, Rainfall, 
Model studies, Sediments, Wetes depth. 


Nephelometric and Secchi disc_turbidi 
measured at 16 sam; sites at Lake Carl Black. 
well, Oklahoma on 54 dates from 12 February 1982 
to 24 January 1983. Measurements of precipitation, 
wind velocity, effective fetch, water and 
sediment particle size were also recorded. Turbidi- 
ty values ranged from 16 to 1140 NTU and Secchi 
disc transparency from 2 to 110 cm. pa sg 
tions in turbidity i reaches 


Seg fe ara 


RELATIONSHIPS BETWEEN ZOOPLANK- 
TON ABUNDANCE AND TROPHIC STATE IN 
SEVEN NEW ZEALAND 


Waikato Univ., Hamilton (New Zealand). School 
of Science. 

M. A. Chapman, J. D. Green, and V. H. Jolly. 
Hydrobiologia, Vol. 123, No. 2, p 119-136, April, 
1985. 11 Fig, 12 Tab, 49 Ref. 


Descriptors: *Zooplankton, *Lakes, *Rotorua, 
*New Zealand, Trophic level, Population dynam- 
ics, Copepods, ‘Cladocera, Crustaceans, Population 
dynamics. 


in kes of i communities were studied in 1977-78 
of different trophic status in Rotorua, New 
In six of the seven study lakes, the zoo- 
poe on was usually dominated by calanoid cope- 
pods but even in Lake Tikitapu calanoids were of 
similar abundance to cladocerans. Such a predomi- 
nance of calanoid co is typical of many 
New Zealand lakes though cladocerans may be 
seasonally more abundant in some cases. There 
= not seem to be a clear-cut relationship be- 
Delis the a status and the type of community. 
similarities in composition in 
aoa study lakes they clearly differed in the abun- 
dance of zooplankton with the greatest contrasts 
between Lakes Okaro and Ngapouri, where num- 
bers were generally highest, and Lake Tikitapu in 
which populations were very much smaller. Cer- 
eae ones Population sizes 
varied during the year by less than an order of 
magnitude in contrast to fluctuations over two or 
three orders in perennial species in northern 
sphere temperature lakes. The fluctuations that did 
occur varied between the anes with no common 
pattern. A third feature was the ea low 
clutch sizes and often low percentages of breedin; ing 
females found in all the crustacean species. In bo 
the cluster analyses and the pi component 
analysis the differences between the lakes were 
most marked in the warmer months — 
when the volumetric data were tested. greater 
sensitivity of these data presumably reflects the 
importance of nutrient dilution i in relation to plank- 
ton productivity. The use of zoop! as inte- 
—_ of biologi I conditions a Bp cm ptt ae 
lems of interpreting data influen y morphome- 
tric features of lakes such as hypolimnetic oxygen 
— or macrobenthos standing crops, while the 
poe omy generation times of copepods in particular 
le less hag = nD. than is pA nia for 
— ton. (Baker- 


SPRING BENTHIC MACROINVERTEBRATE 
COMMUNITIES OF SELECTED STREAMS IN 
THE HIGH CAUCASUS (AZERBAIJAN SSR), 
Polish Academy of Sciences, Krakow. Zaklad Bio- 
logii Wod. 

A. Kownacki. 


Hydrobiologia, Vol. 123, No. 2, p 137-144, April, 
1985. 3 Fig, 2 Tab, 12 Ref. 


Descriptors: *Invertebrates, *Streams, *Caucasus, 
SSR, *USSR, Population dynamics, 
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CHARACTERIZATION OF BENTHIC MICRO- 
HABITAT; AN EXPERIMENTAL SYSTEM FOR 
AQUATIC INSECTS, 

Illinois Univ. at Urbana-Champaign. Dept. of 
Urban and Regional Planning. 

L. L. Osborne, E. E. Herricks, and V. Alavian. 
Hydrobiologia, Vol. 123, No. 2, p 153-160, April, 
1985. 5 Fig, 2 Tab, 26 Ref. 


Descriptors: *Benthos, *Microhabitats, *Aquatic 
insects, Insects, Population dynamics, Thermistors, 
Flow velocity, Streams, Channels, Benthic envi- 
ronment, Habitats. 


An experimental system used to determine micro- 
habitat current velocity and microhabitat selection 
by aquatic insects is described. The system in- 
cludes a microvelocity probe and a hydraulically 
calibrated artificial substrate. A thermistor velocity 
probe detects flow velocities to 0.5 m/sec near the 
surface of substrates at locations inhabited by 
aquatic insects. The artificial substrate was de- 
signed to provide two major habitat types, highly 
turbulent vortex areas and region with unidirec- 
tional, near laminar flow. Substrate calibration and 
microhabitat characteristics of the substrates are 
demonstrated. Experimental studies of Simulium 
sp. location on substrates indicated that while si- 
muliid larvae are characteristic of lotic, erosional 
habitats, actual microhabitats selected are gov- 
erned by substantially lower flow velocity. One 
major advantage of the system is that once a 
substrate configuration is hydraulically analyzed 
and calibrated, the calibration will not change. 
Standard substrates can be used in a number of 
field situations providing similar information for a 
number of taxa. The system also permits determi- 
nation of microhabitat velocity with minimal dis- 
turbance to the organism. Experimental studies of 
aquatic insect behavior, evaluations of competition, 
and general descriptions of life history and envi- 
ronmental relationships may all be enhanced 
through the use of such a system. Critical microha- 
bitat variable(s) can be kept constant allowing 
careful evaluation of the effects of either chemical 
or biological modification of environmental condi- 
tions on aquatic insects. (Baker-IVI) 

W86-00443 


REACTION OF LARVAE OF SIMULIUM 
NOELLERI (DIPTERA) TO DIFFERENT CUR- 
RENT 


VELOCITIES, 
London Univ. (England). Dept. of Biological Sci- 
ences. 
R. S. Wotton. 
Hydrobiologia, Vol. 123, No. 3, p 215-218, 1985. 1 
Fig, 1 Tab, 12 Ref. 


Descriptors: *Water currents, *Behavior, *Aquatic 
insects, Blackflies, Larvae, Velocity, Animal be- 
havior, Insect behavior. 


Experiments were conducted to determine wheth- 
er larvae of different sizes of Simulium noelleri 
reacted differently to a range of current velocities, 
using the extent of upstream movement by looping 
as an indication of differences. As current velocity 
decreased, a significantly higher percentage of 
larvae moved more than 50 cm upstream in the 
course of 90 minutes. In studying the size of larvae 
which moved more than 10 cm upstream from 
where they had been placed, overall length meas- 
urements were grouped into categories and the 
percentage of the total number of larvae within 
each size category which moved more than 10 cm 
ui after at least 90 min, had elapsed was 
jotted against current velocity. The larger a larva 
becomes the more likely it is to move upstream in 
lower water velocities, or, conversely, smaller 
larvae have a greater tolerance of low velocities. 
Concerning the distance travelled by larvae per 
unit time, the maximum speed of upstream migra- 
tion was recorded in four of the experiments when, 
in each case, one larva moved 40 cm upstream at a 
rate of .067 cm/sec. S of over .06 cm/s were 
commonly recorded in the first ten minutes of 
experiments. (Baker-IVI) 
W86-00445 
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EFFECTS OF METAL SPECIATION ON 
GROWTH OF PHYTOPLANKTON WITH SPE- 
CIAL REFERENCE TO IRON, . 

Limnologisch Inst., Oosterzee (Netherlands). Tjeu- 


Lab. 
For pri bibliographic entry see Field 5C. 
wee0uss 


SURVEY OF THE DISTRIBUTION OF CHIR- 
ONOMIDAE (DIPTERA, INSECTA) OF THE 
RIVER RHINE BY SAMPLING PUPAL EXU- 


VIAE, 

Bristol Univ. (England). _ of Zoology. 

R. S. Wilson, and S. E. Wilso 

Hydrobiological Bulletin, Vol. 18, No. 2, 

132, December, 1984. 4 Fig, 4 Tab, 36 
Append. 


119- 
ef, 1 


Descriptors: *Rhine River, *Midges, *Distribution, 
Europe, Aquatic insects, Population dynamics, 
Water pollution effects, Species composition, Eco- 
logical distribution, Sediments. 


The Rhine rises in the Swiss Al elle gp 

to the North Sea. In 1981, the me 
for chironomid pupal exuviae. The Grande Canal 
d’Alsace and selected tributaries were also sam- 
pled. In the 78 samples taken, 9771 exuviae were 
examined and 135 taxa identified. A species list 
shows the distribution of taxa between the princi- 
regions of the river. Above the Bodensee the 
ay oy a diverse fauna dominated by Orthocla- 
diinae. The Hochrhein near the entry of the River 
Aare, and the River Aare itself, also have a diverse 

fauna, but include many sediment dwelling Chiron 
ominae. Below Strasbourg the fauna changes 
markedly, losing most of its sediment dwellers, and 
shows a great increase of pollution tolerant strains. 
The fauna less oles and of 


po oo A e and the Niederr are ‘lee 
dominated y Sam species of Soasenninene aes 
show a progressive reduction of diversity coupled 
to an increase of pollution tolerant species. 

low proportions of sediment dwellers in the Nie- 
derrhein and the Waal, suggests that the sediments 
are unsuitable for the support of a normal chirono- 
ro oe possibly through the accumulation of 

(Baker-IV 
W8600457 


LONGITUDINAL DISTRIBUTION OF MaA- 
CROINVERTEBRATES AND FISH IN A 
LOWER NIGER DELTA RIVER (RIVER SOM- 
BREIRO) IN NIGERIA, 

Pe Harcourt Univ. (Nigeria). Dept. of Zoology. 


C. S. Nwadiaro 
Hydrobiologi 1 Bulletin, Vol. 18, No. 2, p 133- 
, 1984. 1 Fig, 3 Tab, 23 Ref. 


140, Decem| 

Descriptors: *Macroinvertebrates, *Fish, *Niger 
River, SSendualee River, *Nigeria, *Spatial distri- 
bution, Distribution patterns, Streams, Rivers, 
Aquatic insects, 

Arachnids, Water chemistry. 


Samples were taken monthly from November 1979 
to June 1982 at six stations along the River 
Sombreiro, Nigeria. The macroinv com- 
pone Dy ier ne ety Pry dpe 
ee by mollusks, annelids and arachnids. 
Their respective contributions to the taxonomic 
composition of the river were 36%, 34%, 15%, 
9%, and 6%. The Crustacea were virtually re- 
stricted to the downstream brackish water stations 
where they were very abundant and taxonomically 
more diverse. The mollusks were found exclusive- 
ly in the lower and alkaline zone of the river. The 
location of the fish and division by species further 
confirms the roughly divided two zones of the 
river with the ph i i 
and ichthyofa 
SS 
legrees 42 min and 6 47 min 
E. The upper zone has insects, dere and 
—_—- — as ned indeed fauna and 
cic! as its fish species. The 
lower zone has Crustacea and Mollusca as the 
cardinal invertebrate fauna and the monodactylid 


Monodactylus sebae as its distinctive fish type. The 
dominating factors in the zonation of the river into 
two zones are mainly chemical (salinity, alkalinity, 
ee eee eee 
(current velocity and the associated sul ite com- 
Peer (Baker-IVI) 

86-00458 


USE OF DIALYSIS CELLS FOR INVESTIGAT- 
ING PORE WATER COMPOSITION IN WET- 
LAND SUBSTRATA, WITH PARTICULAR 
REFERENCE TO DISSOLVED IRON AND 


SULPHIDE, 
oe Univ. aod Gil Ly of Botany. 


and Plant Analy- 
sis, Vol. 15, No. 6 Pp TG June, 1984. 1 Fig, y 
Tab, 13 Ref. 


Descriptors: *Dialysis cells, *Sampling, *Intersti- 
tial water, *Wetlands, Iron, Sulfides, Peat, Anaero- 
bic conditions, Substrate. 


A dialysis method is described for sampling pore 
water from in wetland substrata 5. The 
method is designed particularly to it collec- 
tion of large sample volumes (50-150 ml free from 
a or particulate material while minimizing 
hanges in concentrations of dissolved ions as a 
pone» ol ling. bigamy hay na mere 
burial and cabeteaanl retrieval (after equilibration) 
of cells made from dialysis membrane filled with 
deionized water. Field investi; ns of concentra- 
tions of dissolved iron and in the pore water 
of base-rich mires were made using this method. 
The dial: oh cotad ts dngie tal Gietp, The 
filled surprisingly robust and amenable to 
the method co conditions. It seems probable that 
could be of considerable value in in- 
estigating pore water composition in anaerobic 

wetted eakaette. (loose 

W86-00511 


PHOTOSYNTHESIS AND PRIMARY PRO- 
DUCTION OF MICROCYSTIS AERUGINOSA 
KUTZ. IN LAKE KASUMIGAURA, 
Genoa. Inst. for Environmental Studies, Tsukuba 
ae Environmental Biology Div. 
akamura, T. Iwakuma, M. Yasun 
Journal of Plankton Research, Vol. 7, No. 3, p 303- 
312, 1985. 4 Fig, 1 Tab, 28 Ref. 


Descripto cabling ay *Primary em 
ity, * ystis, Kasumigaura, *Japan, 
Solar radon, Water temperature, Cyanophyta, 


Seasonal changes in the photosynthesis and pri- 
mary production of Microcystis aer enna) 
were inv in Lake Kasumigaura (Japan 
during 1981-1982. Microcystis always showed a 
cay ne 3 photosynthesis-light curve. Both 
Pmax and the initial slope of the photosynthesis- 
— high, - ee aaaek ten Microcystis 
vi so a nee? conc! 
utilized both low and high intensities efficiently. 
ee ee 
tion o! water temperature except in August and 
pete cur g lia ten The linear re the 


pen names 
tosynthesize below C. ‘The iniGal slope 
curve was also below 11 Ct ug 
gested that Microcystis its physiological 
properties below 11 C. ‘The highest value of gros 
production calculated for M. aeruginosa was 5.4 
gC/sq rach pay the ‘annual gross production 
was estimated to be 300 gC/sq m/year (i.c., 40% 
of the total primary production in this lake). (Au- 
thor’s abstract) 


W86-00518 


LIMNOLOGICAL STUDIES OF eaoen 
UTH-WESTERN NEW 


S. V. Briggs, M. T. Maher, and S. M. Carpen 
Australian Journal of Marine and Freshwater Re- 


search, Vol. 36, No. 1, p 59-67, 1985. 2 Fig, 2 Tab, 
30 Ref. 


Descriptors: “Limnology, *Water chemistry, 
*New South Mg =! Lake Merrimajeel, *Murrum- 
bidgil Swamp, Hydrogen ion concentration, Wet- 
lands, Water ee Dissolved oxygen, Sodium, Po- 
tassium, Calcium, Chlorides, Nitrates, Phosphates. 


Hote tions were undertaken at two wet- 
sour, Mostigal tx southwanare, New @0eth 
Wales, which are in i 


ductivity and pH were inversely related to water 

level. Total loads of iron, phosphate, nitrate and 

sulfate nie increaed as the wet flooded during 

wetting —_—- itrate re ae 
tanks also after flooding. The 

high nae levels in freshly flooded wetlands 

and tanks suggest that release of nutrients from 4 

perp oeweg egy rte 

gil Swamp and Lake 

'W86-00522 


PHYTOPLANKTON 
RIVER, VICTORIA, 
Latrobe Valley Water and Sewage Board, Traral- 
gon (Australia). 
B. C. Chessman 
Australian Journal of Marine and Freshwater Re- 
oy Vol. 36, No. 1, p 115-22, 1985. 3 Fig, 1 Tab, 


Descriptors: *Phytoplankton, *La Trobe River, 
*Victoria, y= a, Algee, Diatoms, Spatial 

Lake Narracan, Eutrophication, Sea- 
sonal variation, Flow oa. 


The La Trobe River is one of the lar 


i in populations 
Gachas te Jens Ghd citeige chauly tare respen- 
tive decrease and increase in river Be at 


KASHIRANASHIGAWA, JAPAN, 
Tsukuba Univ. (Japan). Inst. of Biological Sci- 
ences. 





Hiydrobiologia, Vel. 124, No. 1, p 29-34, Ma 
ol. » Oo. |, ' y; 
1985. 5 Tab. 27 Ref. ' 


LANDSAT STUDY OF THE AQUATIC VEGE- 
SEE aan ietne INJARVI RES- 


J. Raitala, and J. 

og piugy 9 

1985. 5 Fig, 2 Tab, 20 

i : _ *Satellite 4 

plants, “Lak fe ‘Aquatic 

Lis Rissvowek Sinepiny thsabeel eeleemeos: 

Lake Luodonjarvi (Finland) is situated on the Gulf 

hen at oe by the i 
formerly a brackish- i 


Organization. 
we aes. 


TER NAIAD (MUSSEL) FAUNA OF 
THE NOLIN RIVER IN THE GREEN RIVER 
DRAINAGE OF CENTRAL KENTUCKY (MOL- 


Marshall Univ., Hun wv. of Biolog- 
precy on Dept. of Biolog 
R. W. Taylor. 

= Vol. 97, No. 3, p 109-112, July, 1983. 4 


Descriptors: *Mussels, *Nolin River, *Kentucky, 
Se eee San So 


RESERVOIR, MARYLAND, 
eg Box 144878 Coral Gables, FL 33114. 


A. 
Nautilus, Vol. 97, No. 3, p 114-116, July, 1983. 1 
Fig. 
: *Mussels, *Loch Raven Reservoir, 
Water levels, Water currents, Distribu- 


: ( ) Deadman’s Cove, the main 


1) 
on Spee Falls, south of Dulaney 
east of Warren Bridge, and at 
Center. A. 


eS 
2, 


STEAHE 
it 


cone peg omettk Poneman I. 14, No. 1 
ol. 14, No. 1, p 
25-45, 1983. 9 Fig, 9 Ref. 


: *Limnology, *Rashdiyah Reservoir, 
a lle geo mr sop nr 
> f jum, 

Bicarbonates, Phytoplankton. 

v“1979 and November, 4 
Water temperature varied between the depths of a 
station as well as among the stations on a given 

of sunshine was highest in 


The i 
of Rashdiyah 
between 


i 
f 
iy 


Hi 
a 


: 
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the cations and 
anions dominat- 


consideration showed two peaks one in March and 

a second one in November. Phytoplankton popula- 

tion showed two maxima one in March and a 

second one in November. Attempts were also 
correlate i 


made to uence of the physico- 
chemical factors upon the growing pended of 
phytoplankton in the reservoir. (Author’s abstract) 
W86-00536 


Calcium and magnesium 
sulfate and bicarbonate among 


CONTRIBUTION TO THE APPLICATION OF 
THE REGRESSION ANALYSIS IN CONNEC- 
TION WITH THE ESTIMATION OF THE PRI- 
MARY PRODUCTION GROSSER 
MUGGELSEE 


GELSEE (BERLIN) FUR DEN ZEITRAUM 


Akademie der Wissenschaften der DDR, Berlin. 
Inst. fuer Geographie und Geooekologie. 


cta Hydrochimica et Hydrobiologica, Vol. 12, 
No. 6, p 653-657, 1984. 1 Fig, 1 Tab, 6 Ref 


Cones *Muggelsee, *Germany (Democratic 
Republic), *Primary productivity, ion anal- 
ysis, Water quality, Statistical Mathemat- 
ical studies. 


The lake Muggelsee (German Democratic Repub- 
lic), which is important for the drinking water 
supply of Berlin, been thoroughly investigated 
for some years with respect to its quality state and 
conversion of substances. To reduce working time 
and material expense for measuring of the primary 

luction, ‘1. Cy | 2. 2. 17 a 


hecked results 0 
ilities are checked with the aid of the its of 
series of investigations which have been performed 
for years. Of the calculating methods studied, the 
linear regression through the origin and the expo- 
nential approach provided the best approximation 
of measured and calculated results of the surface 
integral of the pri production as estimated 
from the production value of the optimum horizon 
for the Muggelsee type of lake. (Author’s abstract) 
W86-00551 





VARIATION OF CHEMICAL PARAMETERS 
IN bn Rn PROFILE OF THE RIVER 


CHAMPANALA, 
S.M. Coll., Bhagalpur (India). Dept. of Zoology. 
R. Hasan. 


Acta Hydrochimica et Hydrobiologica, Vol. 12, 
No. 6, p 679-683, 1984. 1 Fig, 2 Tab, 5 Ref. 


Descriptors: *Champanala, 

ies, *Water 
Flow: disc discharge, Rives flow, Water tem 
Alkalinity, Dissolved oxygen, Carbon dioxide, Hy- 
drogen ion concentration. 


The River Champanala (India), which derives its 
flow from the Ganges during flood, and reenters 
the Ganges after about 20 km, exhibited a tempo- 
rary chemocline in late October, 1978, when sam- 
pling of a profile at about 0.5 km upstream from its 

uence with the Ganges was conducted. At 


time of sam- 


Temperature declined ually 
C) to 0.76 m (28.0 C), and 
at 1.37 m, being the same at 

Ikalini ; 


ity was nil through- 

CaCO3 was 148.0 throughout 

dissolved oxygen decli from 9.5 
surface to 9.3 at 0.76 


ably account for dissolved oxygen profile, 
whereas the C02 profile may be accounted for by 
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the shallow depth of flow and comparatively high 
velocity fal as well as high respiration. 


86-00552 


STUDIES ON RIVERINE ECOLOGY OF TOR- 
RENTIAL WATERS IN THE UPLANDS OF 
THE GARHWAL REGION, II. SEASONAL 
FLUCTUATIONS IN DIATOM DENSITY, 

Garhwal Univ., Srinagar (India). Dept. of "Zoolo- 


B’ Nautiyal . 

of the Indian Academy of Sciences 
Animal Sciences), Vol. 93, No. 7, p 671-674, De- 
cember, 1984. 1 Fig, 1 Tab, 21 Ref. 


Descriptors: *Diatoms, ‘*Seasonal variation, 
*Streams, *Garhwal, *India, Alaknanda, Nayar, 
Water temperature, Silt, Monsoons, Water cur- 
rents. 


Seasonal fluctuations along with certain physi 
chemical eters were recorded for two hill. 
streams, Alaknanda (snow-fed) and the Nayar 
(eprin spring-fed) in the Garhwal pes s09 (India), In the 
, the water temperature range of 9-14 C is 
considered optimum for the ng of diatoms, 
compared to 12-21 C in the Nayar. In both hill- 
streams diatoms achieved their maxima during Jan- 
ae, Stee the water temperature is the lowest. 
influx of rain water carrying enormous silt 
during monsoon is responsible for the decline in 
density. The water temperature and current, es 
cially the latter is thus a detrimental factor. 
interesting feature of the study is, the relatively 
-— percentage of diatoms in the Nayar than in 
the Alaknanda, obviously to be attributed to the 
warm waters in the former. (Author’s abstract) 
W86-00576 


SEASONAL VARIATION IN PRIMARY PRO- 
Hp rey IN RELATION TO SOME LIMNO- 


FEATURES IN LAKHOTIA LAKE 
=. (India). Dept. of Zool 
— niv. oO ) 
C. Khatri. st 


of the Indian Academy of Sciences 
(Animal Sciences), Vol. 93, No. 7, p 697-702, De- 
cember, 1984. 5 Fig, 1 Tab, 18 Ref. 


Descriptors: *Limnology, *Primary productivity, 
*Lakhotia, *India, Lakes, Seasonal variation, Chlo- 
rophyll a, Water temperature, Alkalinity, Mon- 
soons. 


Lakhotia is a man-made, rain-fed, perennial lake in 
Pali a the semiarid region of Rajasthan, 
primary production of the lake was 
pm ae and compared with other tropical and 
temperate water bodies. The annual gross produc- 
tion in Lakhotia was 1956.035 gC/sq m. The maxi- 
mum primary production was recorded 
during summer when there was an increase in 
water temperature, es and alkalinity. 
After attaining a peak in June, the alkalinity de- 
clined sharply during monsoon and consequent 
flood, and in winter it increased again. High pro- 
duction was observed when temperatures ranged 
from 27-33 C. The difference between gross and 
net primary production was wide, the percentage 
of respiration in gross production being 15.6-100. 
production in Lakhotia is moderate. Chlo- 
rophyll-a and water temperature act as favorable 
factors, whereas transparency and alkalinity are 
a factors. (Moore-IVI) 
W86-00578 


PROBABILITY-OF-USE a rT. 
ITY, AND SUBSTRATE B 


New York State Dept. of Environmental Conser- 
— Albany. Bureau of Environmental Protec- 


iD D. Sheppard, and J. H. Johnson. 

North American Journal of Fisheries Management, 
Vol. 5, No. 2B, p 277-282, Spring, 1985. 2 Fig, 1 
Tab, 10 Ref. 


Descriptors: *Salmon, *Water depth, *Velocity, 
*Substrates, *Streams, New York, Lake Ontario 


tributaries, Coho, Steelhead, Habitats, Streamflow, 
Seasonal variation. 


Probability-of-use information for d 
and rns by pore coho mn ( 
hynchus kisutch) and ead (Salmo phcoaeery 
in three New York tributaries of Lake Ontario was 
obtained during June and October in 1980. In June, 
coho salmon occurred predominantly in areas with 
mean velocities of 0.30-0.70 ft/second and at 
depths of 2.00-2.40 ft, whereas steelhead occupied 
habitats with mean velocities of 0.40-0.80 ft/second 
and depths of 0.30-0.50 ft. In October, subyearling 
coho salmon were found in areas with mean ve- 
locities of 0.00-0.30 ft/second and at depths of 
1.50-2.80 ft while steelhead occurred at depths of 
0.60-1.20 ft where mean velocities were 0.10-0.80 
ft/second. Subyearling coho salmon occurred over 
gravel-cobble substrates during both seasons, 
whereas steelhead were found in areas with sub- 
strate material of larger sizes in the autumn. Ob- 
served seasonal differences in the habitat and flow 
preferences of both species were completely 
masked when the data were pooled to yield a 
single estimate for depth and mean velocity. Vari- 
ations in the probability-of-use for these habitat 
eters may be related to seasonal differences 
in fish size and the physical characteristics of the 
streams. (Author’s abstract) 
W86-00590 


oe 


LAKES: EMPIRICAL RELATIONSHIPS BE- 
PHYTO- 


TWEEN NUTRIENT INPUTS AND 
PLANKTON BIOMASS AND PRODUCTION, 
Department of Fisheries and Oceans, Vancouver 
(British Columbia). West Vancouver Lab. 

For primary bibliographic entry see Field 5C. 
W86-00603 


DEPTH DISTRIBUTION AND BIOMASS OF 
SUBMERSED AQUATIC MACROPHYTE 
ee IN RELATION TO SECCHI 


McGill Univ., Montreal (Quebec). Dept. of Biol- 


ogy. 

P. A. Chambers, and J. Kalff. 

Canadian Journal of Fisheries and Aquatic Sci- 
ences, Vol. 42, No. 4, p 701-709, April, 1985. € Pe, 
5 Tab, 38 Ref. 


a *Water depth, *Macrophytes, *Bio- 
‘Opacity, Aquatic )lants, Submer; = plants, 
Eutrophication, So! tion, Charophytes, An- 
were igre Bryophytes, Water temperature, Lakes, 
rophic levels, Nutrients, Wave action, Substrate, 
Water hen 


Increased nutrient loading into many lakes — 
pad ol a has led to pronounced changes in bo’ 
th distribution and standing crop of sub- 
pend of om plants. Although changes in the 
ooh atic macrophyte communities are 
clearly cotetiied with lake eutrophication, it is 
not known how much macrophyte biomass will 
increase or how much the depth of macrophyte 
colonization will shift in res; Py 0 oa to changes in 
lake trophy. Regression models were developed 
that allow prediction of the maximum depth of 
macrophyte colonization for angiosperms, bryo- 
phytes, and charophytes and the depth of maxi- 
mum angiosperm biomass from mean summer 
Secchi depth. Irradiance over the growing season 
at the maximum depth he colonization was about 
1800 L/sq cm (1 = 0.239 J/sq cm) for 
angiosperms and bryop! hove and 1200 J/sq cm for 
charophytes. These values represent, on avi 
21 and 11% of the Set pe 
radiation incident on the water surface. Changes in 
maximum biomass were not correlated 
with Secchi 4 The depth distribution of aquat- 
ic macrophyte communities is primarily controlled 
by irradiance, but environmental parameters other 
than irradiance and nutrients are also important in 
determining maximum angiosperm biomass in indi- 
vidual lakes. Such environmental factors include 
wave action, currents, substrate particle size and 
—— and temperature. (Moore-IVI) 
W86-00606 


POSTSETTLEMENT DIATOM SUCCESSION 
IN THE BAY OF QUINTE, LAKE ONTARIO, 
Michigan Univ., Ann Arbor. Great Lakes Re- 
search Div. 

For primary bibliographic entry see Field 5C. 
W86-00609 


NITROGEN, PHOSPHORUS, AND ORGANIC 
CARBON CYCLING IN AN ARCTIC LAKE, 
Alaska Univ., Fairbanks. Inst. of Marine Science. 
S. C. Whalen, and J. C. Cornwell. 

Canadian Journal of Fisheries and Aquatic Sci- 
ences, Vol. 42, No. 4, p 797-808, April, 1985. ~ Fig, 
5 Tab, 41 Ref. NS grants DPP79-00815 
DPP77-23475. 


Descriptors: “Nitrogen, Petr peor *Organic 
carbon, *Toolik Lake, * scale oe nutrient, 
Arctic lakes, Water temperature, Lake sediments, 
Primary productivity. 


Budgets ~ nitrogen, phosphorus, and organic 
carbon in Toolik lik Lake, Alaska, were assembled 
from data collected d OTST The annual 
total organic carbon , total yey Ab ale 
and total phosphorus (TP) loads to the were 
8557, 290, and 4.64 mmol/sq m. Inlet streams were 
the major source of nutrients to the lake, as direct 
precipitation provided only 1, 2, and 5%, respec- 
tively, of the annual TOC, TN, TP loads to the 
lake. Up to 30% of the annual N and P inputs to 
the lake from riverine sources occurred during the 
first 10 d of stream flow following breakup when 
cold water tem 


: oe a ee 
charged at the outlet stream. gerry y 
the water column supplied 40-66 3 68-78% of of 
the N and P necessary for measured primary 
duction. Yearly accumulation rates for C, N, 
in the sediment were about 220, 21.0 a 


pee Annual rates of release of C and 

overlying water column were 110 and 11. 
mmol/sq m. 

no serious errors in estimates of any terms o 
annual sediment and water column N, P, and or- 
ganic C budgets. (Author’s abstract) 

W86-00611 


SEDIMENT ACCUMULATION RATES IN AN 
ALASKAN ARCTIC LAKE USING A MODI- 
FIED 210PB TECHNIQUE, 

Alaska Univ., Fairbanks. Inst. of Marine Science. 
J. C. Cornwell. 

Canadian Journal of Fisheries and Aquatic Sci- 
ences, Vol. 42, No. 4, p 809-814, Apt 85. as 3 Pi. 
1 Tab, 22 Ref. NSF grant DPP77-23475. 


dioisotopes, *Toolik Lake, *Alaska, Arctic lakes, 
Manganese, Iron, Aluminum, Lake sediments. 
Toolik Lake is located in the northern foothills of 
e, Alaska. Its watershed coverrs 
whey Aa ned os jog The lake 
high ee ee 
Because o concentrations o' eepionie te 
and Fe oxides in surficial sediments Toolik 
Lake, the normalization of Sept and PE 210 activ- 
ity scales to the sediment Al content was used for 
sediment a aan results are 
compared with conventional Pb-210 dating 
Se Tao Brnck teams idemee 
w (1 bape ey ee ee 
the top 5 cm of sediment. The whole 
Scho sodianeat anchaniution dhe Brebeee.2.7 


short 
called of coal iow annua ates of una, and 
stabilization of soils by tundra ve 
oan to Too! ir Lake 


IVI) 
W86-00612 





CRITIQUE OF THE INSTREAM FLOW IN- 

Radiation saunpeumne: Cn _ oe PA. 
t rp., ore, 

Muddy Run Ecologi 

D. Mathur, W. H. E. J. Purdy, Jr., and C. 

A. Silver. 

Canadian Journal of Fisheries and Aamaie Sci- 

ron py No. 4, p 825-831, April, 1985. 4 Fig, 


Descriptors: *Instream Flow ——— meng 
ology, PHlabitat, *Fish phe we 
behavior, Ecological distribution, vac Marve 


A review and reanalysis of the published literature 
show that several assumptions are violated in the 
—- of the Instream Flow Incremental 

lethodology (IFIM) without consideration of the 
implications of so doing. The fundamen: roreceny 4 
tion of a positive linear relationship between ‘po- 
tential — Lay (WUA) and biomass of 


pe on spears 1. to path — to a calibration 


violated includes 
- t selection of ha itat variables flow 
presence t interaction among - 
tat variables can affect the stream flow recommen- 
dations. Another problem exists in ication of 
WUA sal should not belansrpested as boing oopel 
unit not be in as eqi 
to another in biological production or habitat value 
unless shown to be an exact replica. Several combi- 
nations of physical variables could give rise to the 
same amount of WUA, none of which may be 
correlated to the biomass of fish. The utilization, 
Se a preference curves should not be 
as pedicle Siatioem a rating of 1.0 is 
aot equivalent to probability of 1.0. Care should be 
taken to between real behavioral pref- 
erences of fishes based on distributional occurrence 
from abundance (relative or absolute size) in a 
oon  pgalabpemeaatd 


21. Water In Plants 


TABLES FOR ESTIMATING DAILY EVAPO- 
RATION RATES OVER CROPS USING TEM- 
PERATURE, ELEVATIONAL AND LATITUDI- 
NAL DATA ONLY, 

Sie Research inst., Pietermaritzburg (South 


B. Clemence. 
Report N 5/1982. 45 p, 1 Tab, 2 Append. 


Descriptors: | *Ev ie _ water, 


Tem- 
perature, Crop io Rainfall, sit Precipitation, Wind 
velocity. 


Tables for estimating evaporation over crops usin; 
Linncou's qeathed tos given fora veulety oF 
mates between latitudes of 27-31 degrees south in 
South Africa. Factors fer Begg >) 


GROWTH AND WATER MT - OF TALL 
FESCUE AS INFLUENCED BY SEVERAL SOIL 
DRYING CY 


Meg st hoe Inst. and State Univ., Blacks- 
Dept. pond y- 
ME King. P. Bush. 


pra Journal: Vol 77, No. 1, p 1-4, January- 
February, 1985. 5 Fig, 21 Ref. 


i ; *Plant growth, *Water use, *Fescue, 
*Soil water, Water stress, Watering schedule, 
potential, Osmotic potential, Turgor. 


Many investigations have studied various physio- 
logical processes using plants watered on a sched- 


ule with the effect of this watering schedule 

seldom considered significant. An understanding of 

the effect of watering frequency on growth and 
understand 


the effect of the watering schedule in greenhouse 
grown tall fescue on growth, water use, and meris- 
tem tissue water status. Growth and water use as 
well as water, osmotic, and turgor potential of the 
oe ee re ee Sere on Oe 
fescue seedlings that had been to several 
Maury soil (a fine, mixed, mesic Typic Paleudalfs) 
cycles (stressed and daily watered). 
Growth, measured as leaf extension rate (LER), 
watered to field ey 
ly watered seedlings when 
soil of both treatments was allowed to dry. No 
significant difference in water potential or osmotic 
potential was observed during the experiment, and 
the differential LER was not dependent on turgor 
tential of the meristematic area which was simi- 
to both treatments. Water use was 50 to 100% 
Pe ee ae Shee 
Sn cee ee After 
several soil drying cycles the enhanced growth of 
stressed plants increased as high as 280%, then 
declined over the next 24 days of daily watering to 
about 50% above the control. The enhanced LER 
did not result in greater shoot fresh weights, but, 
repeated soil drying depressed root development. 
Consequently, growth, water status, and water use 
by tall fescue ts during an experiment must be 
evaluated in terms of the plants prior water stress 
history. (Author’s abstract) 
W86-00459 


ROW SPACING, PLANT ae 
AGEMENT EFFECTS ON CO! 


Fee i bibliographic entry see Field 3F. 
or ibliographic entry see Fie 
WS6-00460_ 


PHYSIOLOGICAL RESPONSE OF MEADOW- 
FOAM TO CROP WATER DEFICITS, 

Colorado State Univ., Grand Junction. Fruita Re- 
search Center. 


For pri bibliographic entry see Field 3F. 
Wwae-00461. 


SOYPHEN: SOYBEAN GROWTH STAGES 
MODELED FROM TEMPERATURE, DAY- 
LENGTH, AND WATER AVAILABILITY, 

Missouri Univ.-Columbia. Dept. of Atmospheric 


Science. 

T. Hodges, and V. Frenc 7? 

Agronomy Journal, Vol. No. 3, p 500-505, 
May-June, 1985. 6 a3. 5, 6 "Te. 23 Ret. NOAA 
grant NA-82-AA. 


Descriptors: *Soybeans, *Model studies, *Plant 
growth, y, Water *Air temperature, *Water 
availabili ater stress, Computers, Phenology, 


The meee lant Caiyeine max L.) ee 
ly to day! temperature in it phasic 
Fi itions, 


Under very dry 


grap! 
The objective of this work 
gically based model to 
= for arty poops for the 


WATER CYCLE—Field 2 
Water In Plants—Group 21 


from 22 international sites. The test results indicate 
that the model will generate reliable estimates of 
soybean growth eS over a wide range of cli- 
matic conditions. coefficients for Maturity 
Groups 00, 0, and VI to IX were developed from 
data from international raped Bo no data were 
available for independent testing. The model is 
available in the FORTRAN an “PLA program- 

ming languages. It is suitable for incorporation into 
a soybean growth simulation model or for runnin; 

as an independent crop calendar model. The ona 
may be run wherever daily maximum and mini- 

mum temperatures and rainfall are available. (Au- 
thor’s abstract) 

W86-00462 


NITROGEN- AND WATER-USE EFFICIENCY 
OF SEVERAL COOL-SEASON GRASSES RE- 
CEIVING AMMONIUM NITRATE FOR 9 


YEARS, 

Nebraska Univ.-Lincoln. 

J. F. Power. 

Agronomy Journal, Vol. 77, No. 2, p 189-192, 
March-April, 1984. 1 Fig, 7 Tab, 11 Ref. 


Descriptors: *Water-use efficiency, *Ammonium 
nitrate, * Fi Plant growth, Nitro- 
gen, Root growth, Drought, Water use. 


Comparative information is needed on differences 
between grass species regarding dry matter pro- 
duction, root growth, water use, and response to N 
fertilization, as affected by both age of stand or 
years of N fertilization. The research reported was 
conducted on a Temvik silt loam (fine-silty, frigid, 
mixed Typic Haploboroll) at Mandan, ND. Am 
monium nitrate was surface broadcast at 0, 45, or 
225 kg N/ha for 9 years on established stands of 
western wheatgrass (Pascopyrum  smithii 
Rydb.(Love)), crested wheatgrass (Agropyron de- 
sertorum (Fish. ex Link) Schult.), intermediate 
pons we (Elytrigia intermedia (Host) Nevski), 
bromegrass (Bromus inermis Leyss.), Rus- 
sian wildrye (Psathyrostachys juncea (Fisch.) 
Nevski), green needlegrass (Stipa viridula Trin.), 
and Garrison creeping foxtail (Alopecurus arun- 
dinaceus Poir). Dry matter production was usually 
greatest for E. intermedia. Production for B. iner- 
mis, P. smithii, and A. desertorum averaged 85 to 
90% that of E. intermedia, and about 65 to 72% 
for the other species. Dry matter production for all 
species was generally doubled by 45 kg N/ha, and 
increased three-to fourfold with 225 kg N/ha. At 
45 kg N/ha, N-use efficiency varied from an aver- 
age of 51 kg dry matter per kg N for E. intermedia 
to 22 for Ps. juncea. Corresponding values at 225 
kg N/ha dropped to 16 and 12 | 12 k pee Root dry 
weights were generally increased 50 to 100% by 
both N rates, but consistent differences among 
species were not evident. Annual water use was 
increased about 20 mm by fertilization, except in 
extreme drought years. Water-use efficiency 
(WUE) was also increased about threefold by fer- 
tilization, ranging from 22.6 es for fertilized 
E. intermedia to 3.2 for nonfertilized Al. arundina- 
ceus. Water-use efficiency was highly ‘correlated 
with dry matter production, increasing about 2.8 
kg/mm for each 1000 kg/ha increase in produc- 
tion, with no effect of species, time, or N fertiliza- 
tion. (Author’s abstract) 
W86-00463 


RESPONSE OF SELECTED SOYBEAN CULTI- 
VARS TO SOIL MOISTURE DEFICIT, 

Missouri Univ.-Columbia. 

E. A. Brown, C. E. Caviness, and D. A. Brown. 
Agronomy Journal, Vol. 77, No. 2, p 274-278, 
March-April, 1984. 8 Tab, 15 Ref. 


Descriptors: *Water stress, *Water deficit, *Soy- 
beans, Crop yield, Cultivars, Plant growth, Soil 
water, Irrigation. 


Moisture is a major factor limiting yield in most 
areas where soybeans are grown. Moisture stress 
experiments were conducted under field conditions 
using four determinate soybean cultivars of Grou 

VI maturity, in 1980 and 1981 on a Captina silt 

loam at Fayetteville, AR. The experiments consist- 
ed of two moisture stress treatments which were 





Field 2—WATER CYCLE 
Group 2i—Water In Plants 


initiated at the R2 and R4 growth stages and a 
control which was irrigated as needed throughout 
the season. Measurements were made on both 
roots and aboveground plant parts. When a mois- 
ture deficit was initiated by placing black plastic 
over the plots at either R2 or R4, seed yield was 
———— reduced both years. A moisture deficit 
following application of hate of R2 reduced 
yield more at R4 in 1981, but the reverse was 
found in 1980, an extremely dry year. A moisture 
deficit initiated at R4 significantly reduced seed 
size and seed number both years whereas seed size 
was not significantly reduced either year by defi- 
cits initiated at R2. The cultivar Sohoma produced 
significantly larger seeds than the other three culti- 
vars when plants were moisture stressed at R4. No 
significant cultivar x moisture stress interactions 
involving seed yield were observed in either year; 
however, there was a definite trend for seed yields 
of Sohoma to be reduced less by moisture deficits 
initiated at stage R4 in both 1980 and 1981. Percent 
flower and pod shedding did not appear to be 
affected to any great extent by the moisture stress 
treatments in either year. Flower production and 
shedding apparently are not important factors 
causing yield reductions under soil water deficits in 
these experiments. Moisture stress appeared to 
reduce root density under the row at both growth 
stages. Soybean cultivars differ to some extent in 
their response to soil moisture deficits, but these 
differences generally are small and not consistent 
in different environments. (Moore-IVI) 

W86-00465 


RELATIONSHIPS BETWEEN CROP WATER 
STRESS INDEX AND ALFALFA YIELD AND 
EVAPOTRANSPIRATION, 

New Mexico Agricultural Experiment Station, Las 


Cruces. 

A. S. Abdul-Jabbar, D. G. Lugg, T. W. Sammis, 
and L. W. Gay. 

Transactions of the American Society of Agricul- 
tural Engineers, Vol. 28, No. 2, p 454-461, March/ 
April, 1985. 4 Fig, 7 Tab, 24 Ref. 


Descriptors: *Evapotranspiration, *Water stress, 
*Crop yield, *Alfalfa, Evaporation, Transpiration, 
Water loss, Canopy temperature, Aerodynamic re- 
sistance,. 


Two methods of determining Crop Water Stress 
Index (CWSI) were compared for alfalfa. The first 
method was the graphic method of Idso using the 
temperature differential between canopy and air. A 
significant relationship was obtained between eva- 
SS (E) and potential evaporation (Ep). 

ie second method uses energy balance ccnsider- 
ations to determine CWSI. Aerodynamic resist- 
ance r(a), which is needed to calculate CWSI, was 
evaluated using three different methods. The wind 

file method overestimated r(a) and, according- 
y, underestimated CWSI. The CWSI estimated 
using this method was not well correlated with 
measured E/Ep or dry forage yield. Overall, the 
CWSI concept provided a — indicator of alfalfa 
evapotranspiration and yield, and has potential to 
be used in irrigation scheduling. Values of CWSI 
can be determined rapidly using an infrared ther- 
mometer or using meteorological data. (Baker-IVI) 
W86-00468 


TRANSPIRATION RATE AND WATER USE 
EFFICIENCY OF SOYBEAN LEAVES ADAPT- 
ED TO DIFFERENT CO2 ENVIRONMENTS, 
Florida Univ., Gainesville. Dept. of Agronomy. 
For primary bibliographic entry see Field 2D. 
W86-00483 


RESPONSES OF C4 GRASSES TO ATMOS- 
PHERIC CO2 ENRICHMENT. II. EFFECT OF 
WATER STRESS, 

Duke Univ., Durham, NC. Dept. of Botany. 

N. Sionit, and D. T. Patterson. 

Crop Science, Vol. 25, No. 3, P 533-537, May/ 
June, 1985. 4 Fig, 26 Ref. NSF grants DEB78- 
23640 and DEB80-21312. 


Descriptors: *Water stress, *Grasses, *Carbon di- 
oxide, Conductance, Photosynthesis, Stomatal 
transpiration, Leaves, Water potentials. 


Water relationships and photosynthetic and stoma- 
tal responses of four different species of C4 grasses 
to increases in atmospheric CO2 concentration 
under water stress conditions were studied. Water 
and osmotic —_— of the leaves of the plants 
gown at both CO2 levels declined slowly for 3 to 
days after watering ceased, then declined more 
rapidly toward the end of the stress period. The 
rate of decline in leaf water potential and the 
pan me values reached at the end of the stress 
cycle differed among species. water po- 
tentials of the plants grown atthe high CO? con- 
centration declined more slowly and maintained 
higher values at the end of the stress period than 
those of plants petal at low CO2 concentration. 
Osmotic potentials also declined more in the leaves 
of plants grown at low CO2 than in those grown at 
high CO2. Plants grown at high CO2 maintained a 
more positive turgor pressure at the end of the 
stress cycle than the plants grown at low CO2 
concentration. The minimum leaf turgor pressure 
attained during water stress in these studies varied 
among species and was different at different CO2 
concentrations. Wilting was observed only in one 
— grown at 350 micromol/mol CO2. High 
2-grown plants had greater net photosynthetic 
rates than low CO2-grown plants prior to water 
stress. There is presumably an adaptive : ao oa 
to high CO2-grown plants in maintaining 
leaf water potential under water stress pont 
Under the conditions of water stress, the stomata 
of the four C4 species grown in high CO2 do not 
change significantly but the leaves maintain greater 
turgor and higher net photosynthetic rates com- 
pared to those of the low CO2-grown plants. 
(Baker-IVI) 
W86-00484 


POTENTIAL FOR USING LEAF TURGIDITY 
TO SELECT DROUGHT TOLERANCE IN 


COTTON, 

Agricultural Research Service, Lubbock, TX. 

sg Stress and Water Conservation Research 
nit. 

J. E. Quisenberry, C. W. Wendt, J. D. Berlin, and 

B. L. McMichael. 

Crop Science, Vol. 25, No. 2, P 294-299, March/ 

April, 1985. 2 Fig, 5 Tab, 17 Ref. 


Descriptors: ee resistance, *Leaves, *Tur- 
*Cotton, Water potential, Water stress, 


idity, 
Fisareiethecs, Water use efficiency, Biomass, 
Conductance, Wilting. 


A comparison was made of growth rates, physio- 
logical responses, and seed cotton yield under 
water stressed field conditions between cotton 
strains that differed in ability to maintain leaf tur- 
gidity under dry field conditions. The observed 
variability in leaf turgidity among cotton germ- 
plasm is potentially useful in the ——— of 
drought tolerant germplasm. The nonflowering, 
nonwilting T25 strain produced more shoot bio- 
mass than did the nonflowing, wilting T169 strain 
under water deficit field conditions, and under 
glass house conditions, T25 produced more bio- 
mass per unit of transpired water than did T169. 
When genes for the day-neutral flowering response 
from Lubbock Dwarf were introgressed into the 
two strains, populations and selected lines showed 
a significant yield advantage for the T25 germ: 
plasm over the T169 ~ in under water rae. 
cit field conditions. ahgulattaioll data suggest 
that T25 reduces water loss under optimal water 
conditions through reduced leaf conductances 
which allows T25 to use this saved water to keep 
its stomata partially open longer and thus fix C and 
‘ow longer when seasonal soil water is limited. 


W86-00486 


COMPARATIVE 


California Univ., Davis. Dept. of Agronomy and 
Range Science. 
K. L. Johnson, and C. A. Raguse. 
Crop Science, Vol. 25, No. 2, p 299-306, March/ 
April, 1985. 2 Fig, 3 Tab, 32 Ref. 


14 


Descriptors: *Water stress, *Plant growth, *Crop 
yield, water, a Sanh oD abel poten- 
tial, Nitrogen fixation, Temperature effe 


Tian, een eee ae ae 
moisture letion on canopy temperature, 
water potential, and nodule hydration as indicators 
of plant stress were examined. The 

between repetitive short-term water stress (10 hr 
visible wilting) and apparent N2 fixation and main- 
tenance of vegetation growth was determined. The 
response to stress can be generalized in at least 
three categories. a responses which result from 
diurnal, cyclic c’ 


period respons whi days but are reversible; and 
third, longer-term 
from in ion of 
repeated 
SE ateags eee pel Saree 
ture provided an example of the first stress re- 
sponse. Short —_ cyclic fluctuations in leaf 
water potential, nodule hydration, and acetylene 
reduction activity demonstrated the pe ye and 
decreases in total plant dry matter and N, as well 
as decreased accumulation of leaf a stolon 
growth, exemplified the third. Results of the ladino 
and straawberry clover experiments that if 
stress events of moderate (reversible) impact are 
repeated at close intervals, resultant longer-term 
reductions in growth can lower above-ground tor 
duction of stem and leaf tissue by as much as 
within time periods equivalent to a PL 
production or pasture rotation cycle. wb 
'W86-00487 


EFFECTS OF N FERTILITY ON PLANT 

WATER RELATIONS AND STOMATAL RE- 

SPONSES TO WATER STRESS IN IRRIGATED 

COTTON, 

Agricultural Research Service, Phoeniz, AZ. 
estern Cotton Research Lab. 

J. W. Radin, J. R. Mauney, and G. Guinn. 

Crop Science, Vol. 25, No. 1, 110-115, January/ 

February, 1985. 5 Fig, 3 Tab, 19 Ref. 


Descriptors: * yield, *Water stress, *Irriga- 
tion practices, *Water use efficiency, *Cotton, 
Leaves, Water potentials, Stomatal transpiration, 
Conductance, Osmotic pressure. 


po’ irriga 
daring the erly part ofthe fring cycle, but ts 
lost as the season pro, . In July, 


stomata of high-N plants at an osmotic 
constineate below the wilting 
September, closure occurred much closer 
ting point. In low-N a stomatal closure 
— more —_ a with the wil i 
ughout the season. changing 
havior of high-N plants was apparent! 
petiole NO3-N levels but not to total 
effects of low N on plant water relations 
use were such that 10-cm i 
much yield as, and a higher 
irrigations. (Baker-IVI) 
W86-00488 


SIMULATION OF MOISTURE STRESS EF- 
FECTS ON SOYBEAN YIELD COMPONENTS 
IN NEBRASKA, 

Nebraska a Lincoln. Dept. of Agricultural 


G. E. Meyer. 

Transactions of the American Sout ¢ of Agricul- 
tural Engineers, Vol. 28, No. 1 oo Janu- 
ary/February, 1985. 6 Fig, 7 Tab, 


Descriptors: *Water stress, *Crop yi Soy- 
beans, “Nebraska, Simulation, SOYMOD/ 
OARDC, Model studies, Irrigation effects, Plant 
growth, Overwatering. 


The most recent improvements and modifications 
to the model SOYMOD/OARDC are described 





along with explanations of how the model can be 
used to study water stress interactions with soy- 
beans. A sensitivity study is provided involving 
different weather to simulate how the 
soybean to these conditions. Supple- 
mental water can be applied to an indeterminant 
soybean crop based on soil moisture depletion 
during the critical stages of reproductive growth 
(podfill) to reduce moisture stress during these 
periods. The simulations s that there can be 
a number of complicating factors for achieving 
large soybean seed yields with irrigation. Overwa- 
tering or large water supply during vegetative 
stages may elicit competitive response of the leaves 
for —— with later fruit development which 

in smaller size fruit. Optimization analy- 


puter simulation will play an im; 

these optimization studies. Some of the new fea- 

tures and capabilities of REALSOY have been 

demonstrated for research and teaching activities. 

The model is quite flexible as ae It can 

give fast estimates of soybean size and yield or 
lete analysis of physiological data 

at the console. (Baker-IV1) 

W86-00491 


pa 5 PLANT RESPONSE TO WIND AND 
Agricultural Research Service, Lubbock, TX. 
Cropping Systems Research Service. 

G. L. Barker, J. L. Hatfield, and D. F. Wanjura. 
Transactions of the i iety of i 
tural Engineers, Vol. 28, No. 1, 


194-200, Janu- 


ary-February, 1985. 6 Fig, 4 Tab, 16 Ref. 


—— *Cotton, *Wind, *Water stress, Crop 
yield, logy, Shelter, Water use, Air tempera- 
ture, Regression equations. 


Cotton plant phenology was observed in a shel- 
tered environment for six different planting dates 
and compared to cotton grown in an unsheltered 
area. The shelters consisted of a snow fence and 
provided a 35% reduction in wind velocity 0.2 m 
above the crop for the season. Increased plant 
her gp eg rth 9 Age Pl fbr Foner 
bolls and biomass were observed for sheltered 
cotton when compared to the unsheltered cotton. 
The unsheltered cotton used less water than the 
sheltered cotton. Re, i ange 

to predict i change in 
Shot betcha ut a ion of age of the plant, wind 
movement, daytime temperature and nighttime 


. (Author’s abstract 
waeoosos rane” 


WATER USE EFFICIENCY IN A SOYBEAN 
FIELD: INFLUENCE OF PLANT WATER 


equations were devel- 


and Forest Meteorology, Vol. 34, No. 
Tab, 41 Ref. 


yject 11-33 and 





resistance Paso ce 


cry os of psi when the latter was greater than 
-1.1 MPa; r sub s increased sharply as psi dropped 
below this threshold. Canopy CO2 exchange (F 
sub c) decreased logarithmically with increasing r 
sub s under strong irradiance. Although Fc was 
found to be strongly correlated with r sub s, the 
influence of low values of psi and of high air 
temperature cannot be discounted since these fac- 
tors affect the enzymatic reactions associated with 
photosynthesis. Stomatal closure also reduced eva- 
potranspiration and influenced the partitioning of 
net radiation. Under strong irradiance the 2 
water flux ratio (CWFR) decreased with increas- 
ing stomatal resistance. This observation is at vari- 
ance with predictions of certain early ‘resistance’ 
models, but substantiates predictions of some 
recent models in which leaf energy balance consid- 
erations are incorporated. (Author’s abstract) 
W86-00505 


EVALUATING PLANT AND CANOPY RESIST- 
ANCES OF FIELD-GROWN WHEAT FROM 
CONCURRENT DIURNAL OBSERVATIONS 


National Aeronautics and Space Administration, 
Greenbelt, MD. Hydrological Sciences Branch. 

B. J. Choudhury, and S. B. Idso. 

Agricultural and Forest Meteorology, Vol. 34, No. 
1, p 67-76, February, 1985. 7 Fig, 25 Ref. 


a water — *Stomatal re- 
sistance, py temperature, *Evapotranspira- 
tion, *Wheat, Leaves, Diurnal veliieien, Soil 
water, Transpiration, Mathematical equations. 


Concurrent observations of leaf water potential, 
stomatal diffusion resistance and canopy tempera- 
ture were made on two plots of wheat (Triticum 
aestivum L. cv. Anza) growing at Phoenix, Arizo- 
na under two different soil water conditions. These 
data were further complemented by weather ob- 
servations and lysimeter measurements of total 
evaporative water loss from the plots. Transpira- 
tion fluxes for each plot were estimated by an 
aerodynamic-energy balance approach and com- 
pared with the lysimeter data. Plant resistances 
were computed from the transpiration flux results 
and the leaf water potential measurements using 
van den Honert’s equation, while canopy resist- 
ances were also computed from the transpiration 
flux using Monteith’s equation. The calculated 
plant resistance dec by a factor of almost 
two from morning to mid- oon whereas the 
ratio of canopy and stomatal resistance was con- 
stant during most of the day. (Author’s abstract) 
W86-00506 


Lrg COMPOSITION AND QUALITY OF 


S esky, S. R. Wil 
sis, Vol. 15, No. 8 p 945-968, July, 1984. 10 Tab, 
20 Ref. 


: *Fescue, —- yield, *Water stress, 
*Fertilizers, Soil water, Forages, Plant 
Leaves, Stomatal resistance, 


*Nii 
tion, Toxicosis. 


ranspira- 


N/ha during autumn in the south- 

‘our replicates of each treatment 

in a completely random design in 

i experiment was conducted in two 

ive years with treatments applied to an ad- 

jacent area to eliminate residual or carry-over ef- 
Water status was verified by gypsum block, 

i , and determination of leaf stomatal re- 


nto | 
rapidly dep . - 
/ha than other N treatments. Increasing N fertil- 


WATER CYCLE—Field 2 
Water In Plants—Group 2! 


izer significantly increased leaf area, leaf number, 
and was inversely related to the number of sen- 
esced leaves. Stomatal resistance was increased 
under water stress conditions when N was limited 
(ON) but not when 400 kg N/ha was applied. 
Consequently, plots receiving 400 kg N/ha contin- 
ued to transpire even during periods of limited soil 
water, but transpired less during subsequent stress 
periods. Kjeldahl and NO3-N were increased by 
application of fertilizer N and only NO3-N was 
signi tly increased by water stress in this study. 
though high input of fertilizer N minimized the 
impact of mild water stress on the physiological 
response of tall fescue, eventual stand loss oc- 
curred. Water stress had no effect upon nonstruc- 
tural carbohydrates, in vitro dry matter digestibil- 
ity or the elements P, K, Ca, Mg, Cu and Zn. 
Consequently the factors associated with the ex- 
pression of tall fescue toxicosis during autumn are 
more subtle in —— and do not aj to be 
associated with alterations in major nutritive com- 
ponents. (Author’s abstract) 
'W86-00512 


WATER RELATIONS IN XEROPHYTIC 
pny (VODNI PROVOZ SUCHOMILNYCH 


OSTLIN), 
Vysoka Skola Zemedelska, Brno (Czechoslovakia). 
Faculta Lesnicka. 
M. Penka. 
Acta Universitatis Agriculturae (Brno) Series C 
(Facultas silviculturae), Vol. 52, No. 3-4, p 243- 
257, 1983. 5 Fig, 34 Tab. 


Descriptors: *Xerophytes, *Water relation, Tran- 
spiration, Drought resistance, Succulents, Halo- 
hytes, Soil-water-plant relationships, Roots, 
hoots, Plant physiology. 


The objective was to study the water relations in 
xerophytic plants. The term ‘xerophytes’ was de- 
fined and a classification of the plants suggested 
(sclerophilous, malacophilous, stenohydric, eury- 
hydric, hydrostable, hydrolabile plants). Attention 
was also given to division of the plants as based on 
the depth of rooting with respect to their water 
intake and outgo (water balance). Moreover, the 
root:shoot (R/S) ratio was evaluated, account 
being taken of the anatomy of vascular bundles and 
their conductivity. As for the water relations in the 
shoot system, further essential features were as- 
sessed, primarily the conduction and outgo of 
water in relation to anatomical characteristics of 
vascular bundles and to anatomical structure of 
leaves, of assimilating stems. The Schimper theory 
on —— was confronted with Maximoff’s 
views of xerophytes approached from the physio- 
logical standpoint. The difference between transpi- 
ration and resistance of plants against drought was 
discussed in detail; high resistance against drought 
was found to be a feature characteristic of all 
xerophytes. The observations indicated that xero- 
phytes, if supplied well by water, either equalled to 
or sei the transpiration of mesophytes and 
hygrophytes. Basing on the ability to resist the 
impact of drought, xerophytes would be divided 
into following categories: annual, sclerophilous ev- 
ergreen, xeromorphous leafless, perennial decidu- 
ous, reducing transpiration area during the spell of 
dry weather, and succulent. The last category of 
xerophytes was subdivided into leaf succulents, 
stem succulents, and underground succulents. 
Since halophytes stand near xerophytes, the oligo- 
trophic plants into which halophytes are usually 
included were classified first. Of individual features 
of the water relations were discussed mainly: water 
outgo, osmotic conditions, and physiological 
drying. The terms ee and ‘xeroha- 
lophytes’ were also mentioned, in relation to vari- 
ations in the soil moisture and salts. (Author’s 
abstract) 

W86-00592 


SOIL-PLANT-WATER MODEL WITH A CASE 
STUDY IN A FORESTED CATCHMENT, 

Centre National de la Recherche Scientifique, 
Toulouse (France). Centre d’Ecologie des Res- 
sources Renouvelables. 

T. Huillet, and J. Lauga. 

Ecological Modelling, Vol. 27, No. 3/4, p 235-250, 





Field 2—WATER CYCLE 
Group 2i—Water In Plants 


April, 1985. 8 Fig, 2 Tab, 25 Ref. 


Descriptors: *Water use, *Plants, Model studies, 
Forest watershed, Catchment areas, Hydrologic 
models, Water budget, Evaporation, Transpiration, 
Mathematical models. 


A model is presented to sketch the mean features 
of soil-plant-atmosphere interactions. Many earlier 
studies have been interested in mathematical mod- 
elling of water cycling in small watersheds. 
Among so called conceptual models of processes 
there is a distinction between spatial models taking 
into account some aspects of spatial heterogeneity 
and lumped models such as the CREC model. The 
main features of the CREC model are described. 
The dynamic model proposed covers a period of 1 
year, and the spatial unit chosen is a forested 
catchment area. The transpiration process is shown 
to differ from evaporation over a water surface as 
soon as a water deficit develops, corresponding to 
the closure of stomata and a sharp reduction in 
transpiration, although the evaporative EE of 
the air may still be strong. The mathematical 
model is first discussed with reference to hydrolo- 
gical processes over the watershed, followed by 
the addition of state equations which describe the 
living part of the watershed and its water con- 
sumption processes. The ability of the soil-plant- 
atmosphere model presented to separate transpira- 
tion and evaporation rates makes it possible to 
grasp some characteristics of the daily evolution of 
these variables. The calibration is not yet reliable 
enough but it provides a useful guide for future 
data collection. Some variables, such as mean daily 
leaf water potential, are biologically ill-defined. To 
improve the model optimization should be possi- 
ble, although it should be noted that the uniqueness 
of the solution is not guaranteed with scarce data 
usually found in ecology. (Baker-IVI) 

W86-00595 


CANOPY DYNAMICS OF EUCALYPTUS MA- 
CULATA HOOK. III; EFFECTS OF DROUGHT, 
Commonwealth Scientific and Industrial Research 
Organization, Canberra (Australia). Div. of Plant 
Industry. 

E. W. Pook. 

Australian Journal of Botany, Vol. 33, No. 1, p 65- 
79, 1985. 8 Fig, 4 Tab, 26 Ref. 


Descriptors: *Drought, *Eucalyptus, *Canopy, 
New South Wales, Leaf-shedding, Wilting, Bark- 
splitting, Defoliation, Drought resistance, Trees, 
Water deficit. 


The severe 7-month drought in coastal and adja- 
cent tablelands regions of New South Wales in the 
latter half of 1980 caused heavy leaf-shedding, 
wilting od cpg so foliage and bark-splitting in 
forest eucalypts. Defoliation of individual sample 
trees of Eucalyptus maculata ranged from 50 to 
97% of pre-drought leaf area. area index of a 
stand of E. maculata was reduced from c. 4.3 to 
0.8. E. maculata was less susceptible to drought 
than E. globoidea and E. pilularis but more suscep- 
tible than E. paniculata in mixed forest on the same 
site. Rapid recovery of the canopy occurred in 
autumn after the break of the drought and leaf 
areas of all sample trees attained pre-drought 
values or above by summer 1981-82. Leaf-shedding 
in response to severe water deficit appears to have 
been of adaptive significance in enhancing tree 
survival in a drought of this duration. (Author’s 
abstract) 

W86-00596 


2J. Erosion and Sedimentation 


HYDROLOGY, HYDRAULIC, AND SEDIMENT 
CONSIDERATIONS OF THE TENNESSEE- 
TOMBIGBEE WATERWAY, 

Corps of Engineers, Mobile, AL. Mobile District. 
For primary bibliographic entry see Field 6G. 
W86-00336 


EFFECTS OF SOIL EROSION ON SOYBEAN 
YIELDS AND CHARACTERISTICS OF CECIL- 
PACOLET SOILS, 


Southern Piedmont Conservation 
Center, Watkinsville, GA. 

A. W. White, R. R. Bruce, A. W. Thomas, G. W. 
Langdale, and H. F. Perkins. 

Erosion - Productivity Investigations, 1982-83, Re- 
search Report No. IRC 060184, June 1984. 36 p, 11 
Fig, 11 Tab. 


Research 


Descriptors: *Soil erosion, *Erosion, *Crop pro- 
duction, *Crop yield, *Soybeans, *Georgia, *Plant 
growth, Baseline studies, Soil water, Piedmont, 
Rainfall, Growth, Data collections, Infiltration, 
Soil horizons, Potassium, Magnesium, Phosphorus, 
Minerals, Soil conservation. 


Cooperative studies on 24 farm fields over a seven- 
county area in the Southern Piedmont of Georgia 
were conducted in 1982 and 1983 to evaluate the 
effects of soil erosion on soybean growth and 
production. Replicated plots were established on 
Cecil-Pacolet soils in slightly, moderately, and se- 
verely eroded areas in each field. Severely eroded 
soils had markedly lower levels of P compared to 
slightly eroded soils, while K and Mg were lowest 
on slightly eroded areas. Erosion reduced plant 
growth, yields, and stands. In 1982, bean yields 
averaged 41.3, 28.1, and 19.8 bushels/acre for the 
slightly, moderately, and severely eroded areas. 
Analysis of rainfall data for both years showed a 
2.7 bushel/acre yield increase per inch of rainfall 
on the slightly eroded soils. Soil water studies in 
1982 showed that slightly eroded sites were well 
supplied with water more than 40% of the time, 
compared with 29 and 27% of the time on moder- 
ately and severely eroded sites, speetoey These 
results suggest that there is less infiltration of rain- 
fall into eroded soils, and increased rainfall does 
not necessarily increase yields on eroded soils. 
These findings also indicate that erosion is a very 
serious problem on Southern Piedmont soils and 
can cause drastic reduction in crop yields. 
W86-00339 


EFFECTS OF SOIL EROSION ON SOYBEAN 
PRODUCTION IN THE SOUTHERN PIED- 
MONT OF GEORGIA IN 1982, 
Southern Piedmont Conservation 
Center, Watkinsville, GA. 

For primary bibliographic entry see Field 4C. 
W86-00340 


Research 


PHOTOGRAMMETRIC TECHNIQUES 

MONITORING SOIL EROSION, 

Georgia Univ., Athens. Dept. of Geography. 

— T. R. Jordan, A. W. Thomas, and J. W. 
is. 

Photogrammetry - Soil Erosion Investigations 

1983, Research Report No. IRC 09083, September, 

1983. 22 p, 6 Fig, Tab 1, 5 Ref. 


FOR 


Descriptors: *Monitoring, *Soil erosion, *Photo- 
grammetry, *Photography, *Aerial photography, 
*Channel erosion, *Gully erosion, * erosion, 
Soil conservation, Erosion rates. 


The potential of photogrammetric techniques for 
monitoring soil erosion is described along with the 
work accomplished by the USDA-ARS Southern 
Piedmont Conservation Research Center and the 
University of Georgia between March 1982 and 
September 1983. Photogrammetry can be used to 
obtain highly accurate X, Y, and Z terrain coordi- 
nates of fragile erosion surfaces recorded on stereo 
photographs. Analog photogrammetric techniques 
usually require the use of costly stereo-plotters and 
the services of a trained photogrammetrist. Analyt- 
ical photogrammetric techniques involve the meas- 
urement of image coordinates and their transfor- 
mation into X,Y,Z terrain coordinates by computa- 
tional procedures. Four sites on the Southern Pied- 
mont Conservation Research Center property near 
Watkinsville, Georgia are being monitored by se- 
quential photogrammetry for stream channel ero- 
sion, roadbank-type erosion, gully formation and 
field erosion, respectively. Further work is needed 
on the use of aerial photography in conjunction 
with photogrammetric methods to monitor the 
topographical changes of larger areas. 

W86-00342 


BEACH CHANGES AT NAUSET INLET, CAPE 
COD, MASSACHUSETTS: 1670-1981, 

Woods Hole Oceanographic Institution, MA. 

For primary bibliographic entry see Field 2L. 
W86-00379 


FACTORS INFLUENCING INORGANIC TUR- 
BIDITY IN A GREAT PLAINS RESERVOIR, 
Oklahoma State Univ., Stillwater. Dept. of Zoolo- 


gy. 
For primary bibliographic entry see Field 2H. 
W86-00440 


SEDIMENT LOSSES FROM CROPLAND FUR- 
ROWS OF DIFFERENT GRADIENTS, 

Science and Education Administration, Oxford, 
MS. Sedimentation Lab. 

L. D. Meyer, and W. C. Harmon. 

Transactions of the American Society of Agricul- 
tural Engineers, Vol. 28, No. 2, p 448-461, March/ 
April, 1985. 3 Fig, 6 Tab, 23 Ref. 


Descriptors: *Sedimentation, *Erosion, *Soil loss, 
*Furrows, Cropland, Gradients, Simulated rainfall, 
Slope, Rill erosion, Rainfall, Runoff. 


Soil losses from fields with bedded or ridged rows 
depend greatly on the row-furrow ient and 
row a Bedded rows with furrow gradients 
ranging from 0.5 to 6.5% were subjected to a series 
of simulated rainstorms. Erosion from the row 
sideslopes was the same at all furrow gradients. 
Furrow losses increased rapidly between 0.5 and 
2.0% gradient, increased only slightly from 2.0% 
to 5.0%, and again increased rapidly between 5.0 
and 6.5%. Losses increased more than 5 times as 
intensity was increased from 26 to 70 mm/h inten- 
sity and more than doubled again from 70 to 108 
mm/h. When longer rows were simulated by 
adding inflow to the furrows, soil losses increased 
only slightly faster than furrow length until major 
rilling began. Computation of USLE slope length 
exponents along the furrows gave values of about 
0.1 at 0.5% gradient and near 0.2 at 2.0% and 
3.5%. All sediment lost from 0.5% furrows eroded 
from the row re For furrows of 2.0, 3.5, 
and 5.0% at lengths less than 30 m, more of the 
lost sediment eroded from the row sideslopes than 
from the furrows. More of the sediment lost at 
6.5% gradient eroded from the furrows for lengths 
greater than 10 to 20 m. The clay sized portion of 
the total sediment lost from the ws decreased 
as furrow gradient increased, although the amount 
of loss for this size was about constant unless 
rilling was serious. Some deposition of silt and 
sand sized sediment in the furrows occurred at 
0.5% gradient, but all such sizes were transported 
at gradients of 2.0% and steeper. Sediment scoured 
by flow along steeper and longer furrows was 
predominantly silt and sand sized. (Baker-IVI) 
W86-00467 


FIELD EROSION ESTIMATED FROM 137CS 
ACTIVITY 

Wisconsin Univ.-Madison. Dept. of Agricultural 
Engineering. 

J. R. McHenry, and G. D. Bubenzer. 
Transactions of the American Society of Agricul- 
tural Engineers, Vol. 28, No. 2, p 480-496, h/ 
April, 1985. 4 Fig, 3 Tab, 8 Ref. 


Descriptors: *Cesium radioisotopes, *Soil erosion, 
*Estimating, Soil loss, Erosion control, Cultiva- 
tion, White Clay Lake Watershed, Wisconsin, Fall- 
out. 


Soil samples were collected from fields and 
wooded sites in White Clay Lake Watershed, Wis- 
consin. The watershed consists of some 1100 ha of 
rolling land largely devoted to intensive agricul- 
ture. cultivated fields sampled are farmed in 
an oats-alfalfa-corn rotation. Fallout Cs-137 con- 
centrations in the soil pedons was used as a tracer 
or tag in studies conducted in this area in 1974 and 
1976. In 1980, after 4 to 6 years of additional 
cultivation, the fields were again sampled and Cs- 
137 measured. The results demonstrate that a con- 
siderable movement of soils occurs within the cul- 
tivated fields. The fallout of Cs-137 was deemed 





useful as a tracer of soil particle movement to 
estimate erosion rates and amounts of soil move- 
ment. A comprehensive within field budget of soil 
movement can be determined by using the Cs-137 
rocedure together with a grid of sampling sites. 
timates of transport of soil into and out of the 
field also can be made. These measurements can be 
made at any given time. Accuracy of the soil loss 
or gain measurements will depend on the accuracy 
of the determination of the base level of Cs-137 
content and on the detail of the sampling grid of 
soil profiles. If desired, predetermined precision for 
each measurement of Cs-137 is possible by use of 
available nuclear counting techniques. (Baker-IVI) 
W86-00472 


ESTIMATING SOIL DETACHMENT CAUSED 
BY RAINDROP IMPACT, 
Nebraska Univ., Lincoln. Dept. of Agricultural 


Engineering. 
For pri bibliographic entry see Field 2B. 
W36-00494. 


INTERRILL SOIL EROSION - PART I: DEVEL- 
OPMENT OF MODEL EQUATIONS, 
Nebraska Univ., Lincoln. Dept. of Agricultural 


En; ; 

J. E Gilley, D. A. Woolhiser, and D. B. 
McWhorter. 

Transactions of the American Society of Agricul- 
tural Engi Vo. 28, No. 1, p 147-153 and 159, 
January/February, 1985. 4 Fig, 4 Tab, 34 Ref. 


Descriptors: *Soil erosion, *Rain, *Interrill ero- 
sion, *Model studies, Mathematical equations, 
Sediment transport, Overland flow, Rainfall inten- 
sity. 


Model equations were evaluated which are used to 
estimate interrill soil erosion. The equations devel- 
serve to complement existing erosion models. 
e accuracy of comprehensive erosion models 
can be improved if more reliable formulas for 
predicting overland flow depth, soil detachment 
and sediment transport capacity are identified. The 
soil erosion process in the interrill overland flow 
range is governed by soil detachment from rain- 
drop impact and the ——- of soil materials by 
low overland flow. Both of these processes 
may be significantly influenced by depth of over- 
land flow. Model equations are identified which 
include the effects of varying overland flow depth 
on soil detachment and transport. Overland flow 
depth was determined by the Darcy-Weisbach 
equation. The Darcy-Weisbach friction coefficient 
was estimated from an empirical relation including 
rainfall intensity and flow Reynolds number. A 
dimensionless equation was used to predict depths 
of overland flow for varying rainfall intensities and 
surface roughness. Soil detachment by raindrop 
impact was represented as the product of a soil 
detachment factor and the maximum impact pres- 
sure at the soil-water interface caused by raindrop 
impact. Impact pressure was estimated from an 
empirical equation involving drop impact velocity, 
drop diameter and water layer depth. Because 
raindrop size distribution, drop velocity and over- 
land flow depth appear explicitly in the detach- 
ment equation, it may prove useful in evaluatin 
results of erosion studies obtained using rainfall 
simulators with different raindrop characteristics. 
The sediment transport capacity of runoff was 
estimated as the product of a sediment transport 
factor, bottom stress and flow velocity. 
Bottom shear stress was represented as the product 
of specific weight of water, water depth and chan- 
nel slope. This relation appeared to provide proper 
estimates of sediment be pe capacity. The data 
base used to test the model equations was limited. 
As complex, individual erosion mechanisms 
become better defined, more reliable and compre- 
hensive soil erosion models can be developed. 
(Baker-IVI) 
W86-00495 


INTERRILL SOIL EROSION - PART II: TEST- 
ING AND USE OF MODEL EQUATIONS, 
Nebraska Univ., Lincoln. Dept. of Agricultural 


ing. 
J. E Gilley, D. A. Woolhiser, and D. B. 


WATER CYCLE—Field 2 


Erosion and Sedimentation—Group 2J 


McWhorter. 

Transactions of the American Society of Agricul- 
tural Engineers, Vol. 28, No. 1, p 154-159, Janu- 
ary/February, 1985. 11 Fig, 2 Tab, 7 Ref. 


Descriptors: *Soil erosion, *Rainfall, *Interrill ero- 
sion, Rain, Intensity, Mathematical equations, 
Model studies, Shear stress, Slope, Sediment trans- 
port, Overland flow. 


The effects of varying discharge and slope steep- 
ness on interrill soil erosion was measured. The 
previously identified model equations were tested 
on experimentally obtained information. The inter- 
rill overland flow range was identified and the 
influence of slope length on interrill erosion was 
examined. A rainfall simulator was used to measure 
interrill runoff and erosion under lab conditions for 
a Nunn clay loam soil. Discharge and slope steep- 
ness were included as experimental variables. 
Inflow was added at the top of the test section in a 
ss of the study to simulate greater slope 
lengths. Soil loss consistently increased with slope 
—— when inflow was not added. Greater 
discharge rates, resulting from addition of inflow, 
caused larger erosion rates in some instances and 
reduced rates of erosion in others. In general, 
rilling was observed to occur at smaller discharge 
rates as slope steepness was increased. The experi- 
mentally obtained information was used to test 
previously identified model equations. In general, 
predicted soil loss rates agreed well with measured 
data. Analyses of experimental information collect- 
ed in the present study suggest that  rtanapi 
identified detachment and transport relations are 
appropriate for estimating interrill soil erosion. The 
overland flow length required for establishment of 
critical shear stress is expected to change from a 
few meters to several hundred meters as slope 
gradient is decreased from 10 to 1%. Slope length 
affects interrill soil erosion because water depth 
increases with downslope distance. Water depth in 
turn influences soil detachment and overland flow 
sediment transport capacity. Soil erosion at a par- 
ticular downslope distance is dictated by soil de- 
tachment or sediment transport capacity character- 
istics existing at that particular location. (Baker- 


IvI) 
W86-00496 


SOIL LOSS FROM COTTON WITH CONSER- 
VATION TILLAGE, 
Science and Education Administration, Oxford, 
— Sedimentation Lab. 

or 


rimary bibliographic entry see Field 4D. 
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SEDIMENTATION IN A BLAST-ZONE LAKE 
AT MOUNT ST. HELENS, WASHINGTON - IM- 
PLICATIONS FOR VARVE FORMATION, 

New Mexico Univ., Albuquerque. Dept. of Geolo- 


'y. 

R Y. Anderson, E. B. Nuhfer, and W. E. Dean. 
Geology, Vol. 13, No. 5, B 348-352, May, 1985. 3 
Fig, 1 Tab, 18 Ref. NAF grant EAR 81-13072. 


Descriptors: *Sedimentation, *Varves, *Coldwater 
Lake, *Washington, *Mount St. Helens, Volca- 
noes, Erosion, Vegetation, Sediment yield, Turbi- 
dites, Precipitation, Seasonal variation. 


The basin that holds Coldwater Lake was formed 
when a debris avalanche from the May 18, 1980, 
eruption of Mount St. Helens, Washington moved 
down the Toutle River and blocked the confluence 
of Coldwater and south Coldwater creeks. The 
drainage area of the lake contains highly erodible 
materials. Vegetation was virtually absent from the 
devastated area after the eruption, and large areas 
of bare ground were still present at the time of the 
studies. Sediment collected from June 1982 
through Ana 1984 in traps in the newly formed 
lake in the blast-impact area recorded a sediment 
yield that is about two orders of magnitude greater 
than for comparable basins with vegetation and 
similar precipitation. Most sediment was mobilized 
by storms and runoff at the onset of the wet 
season. The sedimentation response to strongly 
seasonal precipitation, in the absence of vegetation, 
rod turbidites and graded annual couplets. 
seasonal shift from turbidite to nonturbidite 


deposition, followed by the slow accumulation of 
clay, was a consequence of the strongly seasonal 
distribution of precipitation. Texturally and struc- 
turally, the laminated and graded silt layer and the 
silt-clay couplets bear a close resemblance to some 
of the graded clastic varves forming in proglacial 
lakes. (Moore-IVI) 

W86-00517 


MODELLING OF 210PB BEHAVIOUR IN THE 

CATCHMENT AND SEDIMENT OF LAKE 

TALI KARNG, VICTORIA, AND ESTIMATION 

OF RECENT SEDIMENTATION RATES, 

Melbourne Univ., Parkville (Australia). Marine 

Chemistry Lab. 

J. D. Smith, and T. F. Hamilton. 

Australian Journal of Marine and Freshwater Re- 

— Vol. 36, No. 1, p 15-22, 1985. 2 Fig, 2 Tab, 
ef. 


Descriptors: *Lead radioisotopes, *Lake sedi- 
ments, *Lake Tali Karng, *Victoria, Sedimentation 
rate, Catchment area, Model studies. 


Lake Tali Karng, the only natural deep-water 
highland lake in Victoria, Australia, is situated at 
an altitude of 915 m on the south side of the 
Victorian Alps. A sediment core was taken from 
the deepest part of the lake. The flux of unsupport- 
ed Pb-210 to the sediment is about 145 mBq/ 
cm/year. Over the last 100 years, about 75 cm of 
sediment has accumulated at an average rate of 
150-200 mg/sq cm/year. Calculations using two 
models to convert Pb-210 activity-depth profiles to 
age-depth profiles indicate that the sedimentation 
rate has increased slightly over the last 100 years. 
It is estimated that about 14% of the Pb-210 falling 
in the catchment reaches the lake sediment, but 
depending on the assumptions made, the possible 
range is 7-60%. The contribution of Pb-210 from 
the catchment may be related to the rugged topog- 
raphy of the region, with some influence from the 
above-average uranium concentrations in the 
rocks. Lake Tali Karng with its unique environ- 
ment is an excellent site for the study of the 
behavior of Pb-210 in a catchment and for devel- 
opment of models of relationships between differ- 
ent sources of Pb-210. (Moore-IVI) 

W86-00520 


SEDIMENTATION OF PARTICULATE MATE- 
RIAL IN NORDASVANNET, A HYPERTROPH- 
IC, LAND-LOCKED FJORD IN WESTERN 
NORWAY, 

Bergen Univ. (Norway). Inst. of Marine Biology. 
For primary bibliographic entry see Field 2L. 
W86-00527 


STATISTICAL MODELING OF HISTORIC 
SHORE EROSION RATES ON THE CHESA- 
PEAKE BAY IN MARYLAND, 

Naval Academy, Annapolis, MD. Dept. of Mathe- 
matics. 

R. K. Spoeri, C. F. Zabawa, and B. Coulombe. 
Environmental Geology and Water Science, Vol. 
7, No. 3, p 171-187, 1985. 7 Fig, 8 Tab, 75 Ref. 


Descriptors: *Statistial models, *Shore erosion, 
*Chesapeake Bay, *Maryland, Erosion rate, Histo- 
ry, Storms, Tides, Waves, Littoral drift, Regres- 
sionn analysis, Discriminant analysis. 


Few strong relationships exist along the Chesa- 
peake Bay shoreline between the historic erosion 
rate and the distribution of any of several coastal 
parameters which were defined and tested using 
traditional regression and discriminant analysis 
procedures. To develop a simple predictive equa- 
tion for shore erosion that could be used by coastal 
managers, the entire Chesapeake Bay shoreline was 
partitioned into naturally occurring reaches 2-5 km 
in length, and the historic erosion rate on each 
reach was modelled as a function of five variables: 
(a) shoreline type; (b) ‘100-year’ storm surge 
height; (c) mean tidal range; (d) wave climate; and 
(e) potential littoral drift rate. The statistical analy- 
sis yielded a multiple correlation coefficient (r sq) 
of 30.8%; discriminant analysis showed only the 
first two variables listed above are useful predic- 
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tors (i.e., statistically significant) of historical ero- 
sion rates. A 95-mile portion of the same bay 
shoreline in Queen Anne’s and Talbot counties was 
then partitioned into shorter reach lengths (1/2-2 
km) and more variables were included. The multi- 
ple correlation coefficient (r sq) improved slightly 
to 32.9%, but only shoreline type and potential 
litoral drift rate were found to be useful predictors 
of historic erosion rates. Curiously, the ability to 
model statistically the historic shore erosion rate is 
best on those reaches already substantially protect- 
ed by structures. For Queen Anne’s and Talbot 
counties, ‘the multiple regression coefficient im- 
roved to, 61.5% when only reaches 1/2-2 km in 
length protected by structures were considered. 
(Author’s abstract) 
'W86-005: 


SEDIMENT ACCUMULATION RATES IN AN 
ALASKAN ARCTIC LAKE USING A MODI- 
FIED 210PB TECHNIQUE, 

Alaska Univ., Fairbanks. Inst. of Marine Science. 
For primary bibliographic entry see Field 2H. 
W86-00612 


2K. Chemical Processes 


MATHEMATICAL MODELING OF COMPLEX 
FORMATION OF METALS AND ITS APPLI- 
TO THE INTERPRETATION 


LIERUNG DER KOMPLEXBILDUNG VON 
METALLEN UND IHRE NUTZUNG BEI DER 
INTERPRETATION PHYSIKOCHEMISCHER 
PROZESSE IN NATURLICHEN WASSERN), 
Technische Univ., Dresden (German D.R.). Sek- 
tion Wasserwesen. 

R. Fischer, and H. Reissig. 

Acta Hydrochimica et Hydrobiologica, Vol. 12, 
No. 1, p 3-18, 1984. 9 Fig, 3 Tab, 7 Ref. 


Descriptors: *Mathematical models, *Chemical 
complexation, *Metals, *Natural waters, Physico- 
chemical properties, Ligands, Temperature, Hy- 
drogen ion concentration, Iron, Oxidation. 


A mathematical model is presented for the calcula- 
tion of the concentrations or activities of complex 
compounds at thermodynamic equilibrium. Ten 
central atoms and ten ligands which form 400 
complexes at the most can be included in the 
model. Complex stability constants, total concen- 
trations of the central atoms and ligands, tempera- 
ture and pH-value constitute input quantities. Ac- 
tivity and temperature dependence of the stability 
constants are covered by respective subprograms. 
The model is tested by the migration rate of 
iron(II) within a sand-filled column with a cation- 
exchange capacity of 1 mval/100 g solid matter: If 
there is an excess of sulfate, the iron(II)-break- 
through will be considerably earlier, the same 
holding for the EDTA-complex, whereas by 
means of EDTA the iron(II) bonded to the soil by 
ion exchange can be redissolved. In the batch 
experiment also the rate of oxidation of iron(II) is 
dependent on the degree of complexing. The 
model can be extended for dissolving, precipitation 
and redox processes. (Author’s abstract) 
W86-00394 


EXPERIMENTS ON AEROSOL SCAVENGING 
BY NATURAL SNOW CRYSTALS, PART I: 
COLLECTION EFFICIENCY OF UNCHARGED 
SNOW CRYSTALS FOR MICRON AND SUB- 
MICRON PARTICLES, 

Hokkaido Univ., Sapporo (Japan). Div. of Envi- 
ronmental Structure. 

For primary bibliographic entry see Field 2B. 
W86-00426 


RETENTION AND RELEASE OF SELECTED 
MAJOR AND MINOR METALS BY THE AL- 
TAMAHA RIVER MARSH ECOSYSTEM, 
Savannah State Coll., GA. School of Science and 
Technology. 

For primary bibliographic entry see Field 2L. 
W86-00431 


SEDIMENT ACID NEUTRALIZATION IN 
SOFTWATER LAKES, 

Minnesota Univ., Minneapolis. Dept. of Civil and 
Mining Engineering. 

we ae bibliographic entry see Field 2H. 


COLES 
DE LA RIVIERE PENZE (NORD-FINISTERE)), 
Centre d’Etudes d’Oceanographie et de Biologie 
Marine, Roscoff (France). 
= — bibliographic entry see Field 2L. 


STATE OF METAL IONS IN NATURAL 
WATERS, 


Akademiya Nauk URSR, Kiev. Inst. Hidrobiolo- 


BN. Linnik, and B. I. Nabivanets. 
Acta Hydrochimica et Hydrobiologica, Vol. 12, 
No. 4, p 335-361, 1984. 1 Fig, 3 Tab, 178 Ref. 


Descriptors: *Natural waters, *Metals, ‘*Ions, 
Chemical complexes, Heavy metals, Organic com- 
pounds, Water analysis, Ligands. 


Data obtained from the literature and original re- 
search showing the concentrations of microele- 
ments in oceans, seas, lakes and reservoirs, and 
rivers; the ratios of complexed and uncomplexed 
forms of macro- and microelements in some lake 
waters; and the molecular mass of metal complex- 
ing compounds are presented, and metal complexa- 
tion is reviewed. A research method for determin- 
ing the state of metal ions in natural waters also is 
described. Microelements discussed include Fe, Al, 
Mn, Zn, Cu, Ni, Co, V, Mo, Ti, Rb, Ag, Cr, and 
Pb. Ratios of aquacomplexes and inorganic com- 

nds to complexes with macromolecular ligands 
in lake water are given for Mg, Ca, Ba, Fe, Al, 
Mn, Cu, Zn, Cd, Pb, Ni, Cr, Sc, La, Ce, and Th. 
Complexing substances involved with Fe include 
humic compounds, fulvic acids, and dissolved or- 
= compounds, with molecular masses ranging 
rom less than 5,000 to 20,000. Cd, Cu, and Pb 
have been found complexed with dissolved organic 
compounds with weights from less than 1,400 to 
over 45,000; Cu also complexes with fulvic acids 
and protein-like compounds. Mn is found com- 
plexed with dissolved organic compounds of 
weights from 500-150,000. Hg is found in complex- 
es with dissolved organic compounds of 500- 
300,000 molecular weight. The most general char- 
acteristics of the state of metal ions in natural 
waters are metal distribution among suspended, 
colloid-dispersed and truly dissolved forms; con- 
centration of free (noncomplexed) metal ions; 
charge sign; molecular (ionic) mass of complex or 
polynuclear compounds; kinetics of the complex- 
ing process; degree of strength of metal binding to 
the complex; and degree of metal oxidation. These 
characteristics of metal ions were employed to 
develop a flow chart for determination of the state 
of metal ions in natural waters. Electrophoresis, 
ion exchange, diffusion, and filtration methods are 
among the laboratory methods used in determina- 
tion of the forms of metal ions. (Rochester-IVI) 
W86-00537 


RELATIONSHIP 
CARBON 
DEMAND, 
Ceskoslovenska Akademie Ved, Prague. Hydro- 
biologicka Lab. 

L. Prochazkova, and P. Blazka. 

Acta Hydrochimica et Hydrobiologica, Vol. 12, 
No. 4, p 383-392, 1984. 2 Fig, 6 Tab, 23 Ref. 


BETWEEN ORGANIC 
AND CHEMICAL OXYGEN 


Descriptors: *Organic carbon, *Chemical oxygen 
demand, *Fate of pollutants, Reservoirs, Ponds, 
Brooks, Rivers, Sediments, Linear regression anal- 
ysis. 


Data on chemical oxygen demand (COD) give the 


amount of oxygen required for oxidation under 
fairly severe conditions. This corresponds to the 


concentration of organic compounds present if in- 
organic reducing substances are low and negligi- 
ble. The chemical oxygen demand/organic carbon 
(COD/OC) ratio was determined for samples from 
two ponds, one brook, three rivers and four reser- 
voirs. All samples were taken from sampling sta- 
tions with a low organic load, (2.6-127 mg/1 COD 
and 0.9-38 mg/1 OC). In the course of self-purifica- 
tion, the OC concentration in rivers and reservoirs 
decreases to 8 mg/l, whereas ponds reached mini- 
mum values of the same size. The quotient COD/ 
OC varies as the mean value for the individual 
waters between 2.55 in reservoirs and 3.92 in 
ponds. The overall trend of the values in the 
sequence of pond-river-reservoir is decreasing. 
The variability of the COD/OC ratios both within 
and between the groups results in artificial inter- 
cepts in linear regressions of the two parameters. 
Quotients larger than four may be associated with 
sulfur-containing compounds possibly coming 
from the sediments. The COD/OC ratios may vary 
with the origin of the samples and the use of a 
unified ratio in calculations may cause errors 
which are not negligible. (Moore-IVI) 

W86-00540 


NITROGEN, PHOSPHORUS, AND ORGANIC 
CARBON CYCLING IN AN ARCTIC LAKE, 
Alaska Univ., Fairbanks. Inst. of Marine Science. 
For primary bibliographic entry see Field 2H. 
W86-00611 
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EVALUATION OF MARSH/ESTUARINE 
WATER QUALITY AND ECOLOGICAL 
MODELS: AN INTERIM GUIDE, 

Army Engineer Waterways Experiment Station, 
Vicksburg, MS. Environmental Lab. 

R. W. Hall. 

Miscellaneous paper EL-82-1, January 1982. Final 
Report. 24 p, 5 Tab, 91 Ref. 


Descriptors: *Estuaries, *Marshes, *Model studies, 
*Water quality, Coastal marshes, Mathematical 
models, Wetlands. 


This report presents water quality and ecological 
problems in coastal marshes and estuaries, suggests 
applicable modeling approaches to problem solu- 
tion, and provides the basis for the modeling rec- 
ommendations through a brief summary of water 
quality and ecological modeling in the marsh/ 
estuarine environment. (Author) 

W86-003 14 


COLUMBIA RIVER ESTUARY HYBRID 
MODEL STUDIES: REPORT 4, ENTRANCE 
CHANNEL 


’ 
Army Engineer Waterways Experiment Station, 
Vicksburg, MS. Hydraulics Lab. 
W. H. McAnally, N. J. Brogdon, and J. P. 
Stewart. 
Technical Report HL-83-16, September 1983. 147 
p, 5 Fig, 20 Tab, 101 Plates, 9 Ref. 


Descriptors: *Estuaries, *Channels, *Navigation, 
*Shoals, *Model studies, *Hydraulic models, 
*Dredging, Columbia River estuary, Channel im- 
provement. 


A hybrid modeling approach using a fixed-bed 
physical model, numerical models, and analytical 
techniques was used to study navigation channel 
shoaling at the mouth of the Columbia River. 
Sixteen plans for reducing channel maintenance 
dredging at the existing 48-ft depth and at 55- and 
60-ft depths were tested. Effects of the plans on 
tides and currents were found to be subtle. Non- 
deepening plans had minor effects on salinity intru- 
sion while channel deepening increased salinities 
by 1 to 6 parts per thousand up to about mile 18. 
Only one stuctural plan reduced shoaling below 
base conditions for the 48-ft channel. Channel 
deepening increased shoaling considerably. 
W86-00357 





LONG ISLAND SOUND _ THAMESVILLE 
TIDAL-FLOOD MANAGEMENT WATER RE- 
= STUDY, NORWICH, CONNECTI- 


Fg of Engineers, Waltham, MA. New England 
Vv. 


For primary bibliographic entry see Field 4D. 
W86-00372 


BEACH CHANGES AT NAUSET INLET, CAPE 
COD, MASSACHUSETTS: 1670-1981, 

Woods Hole Oceanographic Institution, MA. 

P. E. Speer, D. G. Aubrey, and E. Ruder. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as PB83-10117 0. 
Technical Report WHOI-82-40. Au; 1982. 92 p. 
15 Fig, 2 Tab, 22 Ref, 4 A b tract/Grant 
oS gaa 80-AA-D-00077 21), DAAG29-81-K- 


Descriptors: *Beach erosion, *Beach profiles, 
Inlets, Tidal effects, Maps, History, Cape Cod, 
Massachusetts. 


A historical study of barrier beach and inlet 
changes for the Nauset Inlet region, Cape Cod, 
Massachusetts, was formed to document pat- 
yee be of — and i sehpesng, Fo a a anya ye 
one carrying out studies of inlet 
rt. One hundred twenty historical 
prime oy con 1670 and 125 sets of aerial photographs 
from 1938 formed the basis for this =. 
aspects of barrier beach and inlet change 
include onshore barrier beach movement, long- 
shore tidal inlet migration, and longshore sand 
bypassing past the inlet. In an effort to correlate 
forcing events with barrier changes, an exhaustive 
study of the local storm climate was performed. 
Storm induced shifts in inlet position associated 
with superelevated water levels are rare but signifi- 
cant occurrences. These major inlet relocations 
shifieg Yee an important rm at Nauset Inlet by 


northward migration characterized by 

a bend during ebb tides has occurred since 1972 
when a storm breach rapidly shifted the inlet loca- 
tion. The result is a steady northward migration. A 
third pattern of inlet migration is the growth of the 
downdrift spit by addition of sediment from ebb 
tide delta distal bars. 

W86-00379 


BIOMASS AND MINERAL COMPOSITION OF 
AQUATIC MACROPHYTES IN THE HYGAM 
WETLAND, KASHMIR WITH REFERENCE TO 
SUBSTRATE 

Kashmir Univ., Srinagar (India). Dept. of Botany. 
S. Kaul. 

Acta Hydrochimica et Hydrobiologica, Vol. 12, 
No. 1, p 81-91, 1984. 5 Fig, 4 Tab, 29 Ref. 


Descriptors: *Wetlands, ‘*Hygam Wetland, 
*Jammu and Kashmir, *India, *Minerals, *Aquatic 
macrophytes, Seasonal variation, Macrophytes, Ni- 
trogen, hig, oe Potassium, Sodium, Calcium, 
Magnesium, Dissolved oxygen. 


The Hygam wetland is situated at an altitude of 
1555 qn chave ous fowl tad Has to the Kedeue 
Valley. It is a bird sanctuary with an area of 56 
hectares. The wetland is covered by a luxuriant 
— of emer gp dominated by the associa- 
of ayer oe Sparganium erec- 
pone wate: and Typha angustata. Sedi- 
ments are fine greyish, the silt and clay forming the 
major constituents. The geological substratum is 
chiefly calcite. The studies were carried out at 
eight "aes from March 1975 to February 1976. 
Among six mineral constituents estimated in the 
above gece Be ante secre age eye 
— parole ngerncned were found in higher con- 
armor nage bagel 
Geovesting. concentration during the season of 
. In a regression analysis the biomasses 
show significant multiple regressions to concentra- 
OT ee ee ee 
oxygen in the water and sediment. (Baker-IVI) 
W86-00400 


RETENTION AND RELEASE OF SELECTED 
MAJOR AND MINOR METALS BY THE AL- 
TAMAHA RIVER MARSH ECOSYSTEM, 
Savannah State Coll., GA. School of Science and 
Technology. 

M. P. Menon, and G. S. Ghuman. 

Water, Air, and Soil Pollution, Vol. 25, No. 2, p 
195-206, June, 1985. 4 Fig, 3 Tab, 19 Ref. 


Descriptors: *Marshes, *Ecosystems, *Metals, *Al- 

tamaha River, *Georgia, Magnesium, Potassium, 

Unie Plants, Nutrients, Heavy metals, 
ptake. 


. ae of two nutrients (major 
g) and two heavy metals (minor 
pn che tert an fui hy emanate sy it species, 
Spartina alterniflora and S. cynosuroides that grow 
on different sites in the marsh islands along the 
terminal course of Altamaha river Lager was 
investigated. The metal content was yzed of 
the dead species and of the soil and the retention or 
release of the major and minor metals of each of 
the two ecosystems were evaluated. No significant 
correlation was noted between plant uptake of Mn, 
Zn, K, and Mg and the DTPA or ammonium 
acetate extractable metals of the same kind in the 
soil. Although there are seasonal variations in the 
— of metals by both plant communities (S. 
terniflora and S. cynosuroides) the maximum 
occurs at different times. In general, the metal 
content of the dead material shows a maximum in 
December. The periodic retention or release be- 
havior of the aren metals for the system as a whole 
is also different for different metals. It appears that 
the salt marsh along the Altamaha river where S. 
cynosuroides grows releases larger amounts of Mn 
the ecosystem that is populated with S. alter- 
niflora. Zinc is retained by both systems while 
each of them is replenished with Mg and K annual- 


TURBIDITY ENHANCES FEEDING ABILITIES 

OF LARVAL PACIFIC HERRING, CLUPEA 

HARENGUS PALLASI, 

— State Univ., Newport. Marine Science 
iter. 


G. W. Boehlert, and J. B. Morgan. 
Hydrobiologia, Vol. 123, No. : p 161-170, 1985. 6 
Fig, 2 Tab, 42 Ref. OWRT grant 14-34-0001-1461. 


Descriptors: ‘Turbidity, ‘*Herring, ‘*Larvae, 
*Feeding, *Estuarine environment, Habitats, Sus- 
pended sediments, Fish behavior, Sediments, Vol- 
canic ash, Immature growth stages. 


The larvae of many species of fishes inhabit estu- 
aries when turbidity is high, and some species 
refer turbid conditions, at least as juveniles. 
Lael Pacific herring are able to feed at a greater 
rate under moderate s ions of fine-grained 
sediment and volcanic on under clear-water 
control conditions. This ability decreases with in- 
creasing suspension level. Two mechanisms are 
suggested to account for the enhancement of feed- 
ing over controls. First, it is suggested that in the 
small visual field of the larvae, contrast is en- 
hanced by the background provided by the sedi- 
— particles. Secondly, the particles — light 


Paw oe y resulting in greater illu- 
mination of the ood particles, w i te tees 
the transparency of the food particles. 

abilities of the larval herring are thus 

Fesing residence in the turbid estuarine envi- 
ronments occupied during the larval stage. (Baker- 


W86-00444 


FLUCTUATION IN NUTRIENTS DURING 
TIDAL CYCLES AT OYSTER BEDS IN THE 


Centre d’Etudes d’Oceanographie et de Biologie 
Marine, Roscoff (France). 

G. Boucher, and R. Boucher-Rod 

Hydrobiologia, Vol. 123, No. 3, p P 251- 261, April, 
1985. 5 Fig, 1 Tab, 35 Ref. 
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Descriptors: *Nutrients, *Tidal effects, *Oysters, 
*Penze, *France, *Estuarine environment, Amines, 
Multivariate analysis, Ammonia. 


The importance of short-term fluctuations in nutri- 
ents and primary amines over oyster beds during 
spring and neap tidal cycles was analyzed. The 
range of the variations recorded over 24 h is of the 
same order of magnitude as that observed over an 
annual cycle. Multivariate analysis, taking into ac- 
count all available — concerning the tidal 
cycles, showed a short-term evolution of primary 
amines and ammonia nitrogen, independent from 
that of other parameters. The latter fluctuate in 
synchronization with the down-and-up-stream 
flow of the river Penze. The mean ammonia nitro- 
gen concentration is higher during spring tide than 
during neap tide, and ammonia is more concentrat- 
ed at the bottom than in the surface water. This 
higher concentration of ammonia in bottom water 
is related neither to current speed, not to interstitial 
water dilution by sediment resuspension. Nutrient 
exchanges between the sediment and the water 
column did not seem to be an important source of 
ammonia, while ammonia excretion by oysters 
might be the main source of this nutrient at the 
bottom level, particularly during spring tide. (Au- 
thor’s abstract) 

W86-00447 


TIDICS - CONTROL OF TIDAL RESIDUAL 

CIRCULATION AND TIDAL EXCHANGE IN A 

CHANNEL-BASIN SYSTEM, 

Kyoto Univ. (Japan). Dept. of Fisheries. 

M. Kashiwai. 

Journal of the Oceanographical Society of Japan, 

a 41, No. 1, p 1- 10 F Paes, 1985. 14 Fig, 5 
e 


Descriptors: *Tidal currents, *Tidal exchange, 
*Channels, *Basins, Tidal jet, Hydraulic models, 
Model studies, Oscillations, Water currents, Vor- 
ticity, Bays, Tides. 


A self-excited oscillation of tidal flow occurs in a 
tidal channel-basin system with a narrow and high 
speed inflowing tidal jet. The mechanism of this 
oscillation was examined through — experi- 
ments. Results show that the oscillation is caused 
by alternation in the strength of asymmetric residu- 
al circulation caused by a biased supply of vortici- 
ty by asymmetric tidal vortex pairs, and that the 
mechanism of alternation also depends on negative 
feed-back between the residual circulation and the 
vorticity supply. The unstable state of the flow 
suggested the possibility of controlling the tidal 
current and tidal exchange in the channel-basin 
system and this was confirmed experimentally. 
Under fixed tidal conditions and with fixed basin 
dimensions, the tidal residual circulation was con- 
trolled to form two strong clockwise and anti- 
clockwise circulations or a single circulation by 
changing the shape of the bay entrance. (Author’s 
abstract) 

W86-00448 


HYDRAULIC EXPERIMENT ON TIDAL EX- 


CHAN 

Kyoto Univ. (Japan). Dept. of Fisheries. 
M. Kashiwai. 

Journal of the Oceanogra 

Vol. 41, No. 1, p 11-24, February, 1985. 12 Fig, 6 
Tab, 13 Ref. 


phical Society of Japan, 


Descriptors: *Tidal exchange, *Tidal currents, Hy- 
draulic models, Water currents, Bays, Channels, 
Mixing, Model studies. 


Tidal exchange through a narrow entrance channel 
was studied experimentally with the use of a sim- 
plified hydraulic model. The inflowing water mass, 
visualized with dye solution, exhibits the shape of a 
starting plume with a starting vortex pair at its 
head. use of their periodical formation by the 
tide, these are called the ‘tidal plume’ and ‘tidal 
vortex _- The axis of the tidal plume deflects 
and undulates with a period 2 to 9 times that of the 
tide. Together with this undulation, the vortex pair 
becomes asymmetric. A circulating flow is formed 
in the bay which affects the shape of the inflowing 
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and outflowing water masses. A part of the inflow- 
ing water mass flows out during the subsequent 
ebb, and this outflowing portion can be divided 
into two parts. One is the water remaining in the 
entrance channel at high water which flows out 
during the first half of the subsequent ebb and the 
other is the water flowing round the bay in the 
circulating flow during flood that flows out during 
the latter half of the subsequent ebb. Both contrib- 
ute to the exchange ratio, but one can estimate an 

limit for the exchange ratio by neglecting 
the latter outflow. This neglected portion is con- 
sidered in the concept of the age composition of 
outflowing water. The age composition of the bay 
water shows the existence of intermittent effluence 
su on a trend in the age composition that 
is similar to that of the well-mixed case. From the 
analysis of a model consisting of a number of 
mixing tanks connected in series with a recycle 
flow, it is concluded that this intermittent effluence 
occurs in the case of weak mixing due to the effect 
of circulating flow in the bay but is negligible in 
the case of strong mixing. (Author’s abstract) 
W86-00449 


OBSERVATIONS OF INTERNAL TIDES IN 
UCHIURA BAY 


> 
Tokyo Univ. of Fisheries (Japan). 
M. Matsuyama, and T. Teramoto. 
Journal of the Oceanographical Society of Japan, 
Vol. 41, No. 1, p 39-48, February, 1985. 9 Fig, 8 
Tab, 9 Ref. 


Descriptors: *Tidal currents, *Internal tides, 
*Uchiura Bay, *Japan, Thermocline, Thermal 
stratification, Oscillation, Standing waves. 


Remarkable tidal currents associated with tempera- 
ture fluctuations in the subsurface layer has been 
observed in Uchiura Bay. In order to study the 
characteristics of these tidal currents, current 
measurements were carried out in November 1972 
and October 1974. It was confirmed from the first 
set of observations in 1972 that the tidal currents 
above and below the seasonal thermocline oscillate 
out of phase with each other and the tidal currents 
are associated with internal tides. In the second set 
of observations in 1974 not only current measure- 
ments but also serial BT lowerings were made. The 
phase of the thermocline displacements lagged 
behind the tidal currents by 81 degrees for the 
semidiurnal constituent and by 83 degrees for the 
diurnal constituent, and it is thus concluded that 
the internal tides in Uchiura Bay behave as stand- 
ing waves. (Author’s abstract) 
86-00450 


IN SITU MEASUREMENT OF OXYGEN CON- 
SUMPTION RATE IN THE BOTTOM LAYER 
IN MIKAWA BAY, 

Institute of Physical and Chemical Research, Sai- 
tama (Japan). 

S. Unoki, Y. Saijo, and S. Tawara. 

Journal of the Oceanographical Society of Japan, 
Vol. 41, p 59-62, 1985. 3 Fig, 4 Ref. 


Descriptors: *Mikawa Bay, *Japan, *Oxygen con- 
sumption, *Eutrophication, *Tidal waters, Salinity, 
Dissolved oxygen, Water temperature, Water cur- 
rents, Wind. 


Direct estimation of the oxygen consumption rate 
in the bottom layer of Mikawa Bay (Japan) where 
eutrophication is in progress was attempted using 
in situ continuous measurement of oxygen content 
and other oceanographic parameters. The ten pa- 
rameters studied included water temperature, salin- 
ity, current velocity and direction, and dissolved 
oxygen. A change was noted in dissolved oxygen 
concentration from 21 to 25 July 1974. A gradual 
decrease in oxygen in the deeper layer was noted 
from 22 July to early morning of 25 July, with 
some fluctuations which can possibly be attributed 
to tidal motion. This gradual change was interrupt- 
ed at 4 am on the 25th by a strong wind which 
arose on the afternoon of the 24th. The oxygen 
content in the deeper layer increased suddenly, and 
the difference in water temperature between the 
upper and lower layer diminished. An abrupt de- 
crease in salinity in the lower layer at this time 
Suggests mixing of the upper and lower waters. 


Data suggest that a water mass, in which the 
temperature and the salinity differ lateraly depend- 
ing on the ratio of mixing, moves in and out with 
the tide. It is surmised that at the buoy location the 
bottom water was stagnant during this period even 
though it underwent tidal movement. (Baker-IVI) 


HEAVY METAL CONTENT OF OYSTER, 
BLUE MUSSEL AND GROWING WATER IN 
HANSAN-GEOJE BAY (IN KOREAN), 

Fisheries Research an Development Agency, 
Pusan (Republic of Korea). 

For primary bibliographic entry see Field 5C. 
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MEIOFAUNA ASSOCIATED WITH MAN- 
GROVES IN THE HUNTER RIVER ESTUARY 
AND FULLERTON COVE, SOUTH-EASTERN 
AUSTRALIA, 

Australian National Univ., Canberra. Dept. of Zo- 


~~ 

M. Hodda, and W. L. Nicholas. 

Australian Journal of Marine and Freshwater Re- 
search, Vol. 36, No. 1, p 41-50, 1985. 2 Fig, 5 Tab, 
21 Ref. 


Descriptors: *Invertebrates, *Mangroves, *Hunter 
River Estuary, *Fullerton Cove, *Australia, Estua- 
rine environment, Water pollution effects, Salinity, 
Particle size, Elevation, Copepods, Nematodes, 
Oligochaetes. 


The Hunter River estuary and adjacent Fullerton 
Cove (Australia) were chosen for this study, partly 
because of the extensive stands of a single species 
of mangrove, Avicennia marina, that occur there 
and partly because of the range of estuarine condi- 
tions present, some of which include industrial 
pollution. The meiofauna from 14 sampling sites 
around the Hunter River estuary is described, and 
the factors influencing total density and relative 
abundance of nematodes and copepods and some 
species distributions are discussed. Elevation above 
low tide mark influenced nematode density, and 
salinity influenced copepod density and relative 
abundance. Both nematodes and copepods were 
most dense near the mud surface, and algal food 
and the depth of the reducing layer appear to be 
partially responsible for major differences in the 
density of these two taxa at different sites. Pollu- 
tion also influenced the total density of both nema- 
todes and copepods and also the relative abun- 
dance of oligochaetes. There was a lack of any 
statistically significant relationship between the 
median grain size and either the relative abundance 
of nematides or copepods or the ratio of nematodes 
to copepods; pollution or substantial differences in 
trophic dynamics of the fauna may obscure the 
relationship. (Moore-IVI) 

W86-00521 


SEDIMENTATION OF PARTICULATE MATE- 
RIAL IN NORDASVANNET, A HYPERTROPH- 
IC, LAND-LOCKED FJORD IN WESTERN 
NORWAY, 

Bergen Univ. (Norway). Inst. of Marine Biology. 
P. Wassmann. 

Marine Ecology - Progress Series, Vol. 22, No. 3, 
p 259-271, March, 1985. 7 Fig, 2 Tab, 51 Ref. 


Descriptors: *Fjord, *Sedimentation, *Nordasvan- 
net, *Norway, Particulate matter, Wastewater pol- 
lution, Seasonal variation, Mineralization, Phos- 
phorus, Chlorophyll a, Biomass, Phytoplankton. 


Sedimentation of particulate material to the sea 
bottom (90 m) was measured in Nordasvannet, a 
land-locked, highly stratified, west-Norwegian 
fjord, receiving fresh water from a small glacier- 
free watershed and untreated domestic sewage 
from 30,000 persons equivalents. Five cylindrical 
sediment traps positioned 20, 40, 45, 50, and 65 m 
below the water surface were deployed from 
March 1982 to April 1983. Variability of seasonal 
sedimentation rates was small, especially at greater 
depths. Sedimentation rates of total particulate ma- 
terial and particulate organic carbon decreased 
from 594 and 83 at 20 m, to 389 and 58 g/sq m/yr, 
respectively, in deeper water. Possible reasons for 


decreasing sedimentation with increasing depth are 
mineralization in the water column and lack of 
resuspension in deeper water. However, sedimen- 
tation rates of particulate total phosphorus and 
chlorophyll a equivalents increased between 20 
and 45 m depth. These conflicting results were 
interpreted as a possible consequence of specific 
lower catchment efficiencies of the uppermost 
traps and artificial mineralization inside the traps. 
No evidence was found for sedimentational re- 
sponses on time variations of oe biomass, 
yet larger parts of the biomass of the —— 
plankton bloom settled to the seafloor of Nordas- 
vannet. Besides fecal pellets few recognizable 
structures were found in the traps. The con- 
tent of the deposited material was high compared 
to results given in literature and comprised 10 to 
21%. It is hypothesized that a large and continuous 
allochthonous supply of nutrients to Nordasvannet 
equalizes both primary production and its sedimen- 
tation. (Author’s abstract) 

W86-00527 


MINERAL SALTS AND TIDAL CYCLES IN AN 


NORD (DOURDUFF, 


’ 
Centre d’Etudes d’Oceanographie et de Biologie 
Marine, Roscoff (France). 
C. Riaux-Gobin. 
Hydrobiologia, Vol. 124, No. 1, p 35-44, May, 
1985. 6 Fig, 2 Tab, 26 Ref. 


Descriptors: *Nutrients, *Tides, *Estuaries, 
*Dourduff, *France, Ammonium, Nitrates, Ni- 
trites, Silicon dioxide, Phosphates, River flow, 
Seston, Resuspension, Seasonal variation. 


Short-term variations in nutrient concentrations of 
water-masses have been studied in a Brittany estu- 
ary over several tidal cycles, during winter and 
summer. NH4(+), NO2(-), NO3(-), SiO2 and 
PO4(3-) have been measured at a fixed station. The 
Dourduff estuary (France) is characterized by a 
very low river discharge (80 1/s during the mini- 
mum water runoff and 1 000 1/s during the maxi- 
mum) and an important tidal range (9 m at spring 
tides). SiO2 and NO3(-) concentrations are directly 
related to freshwater flow whereas PO4(3-) is par- 
tially adsorbed by seston in the turbid ebb waters. 
NH4+) concentration seems to be, in part, de- 
pendent = sediment resuspension: late ebb and 
onset of flood periods liberate NH4(+} into the 
overlying water column. Nutrient concentrations 
are also related to seasons. Nutrient fluxes are 
insignificant or negative during summer periods, so 
the estuary imports nutrients for its own regulation 
whereas during winter periods is exports NO3(-) 
and SiO2 (ca 50 kg NO3(-) and ca 200 g SiO2 
during a single spring tide). The NO3:PO4 ratio is 
always above 15:1 and can reach 300:1; moreover 
this ratio fluctuates during the tidal cycle. This 
imbalances originates in terrestrial discharges of 
nitrogen compounds. (Author’s abstract) 
W86-00530 


RELATIONSHIP OF CELLULAR PHOSPHO- 
RUS IN THE CYANOBACTERIUM NODU- 
LARIA TO PHOSPHORUS AVAILABILITY IN 
THE PEEL-HARVEY ESTUARINE SYSTEM, 
Western Australia Univ., Nederlands. Inst. of Ag- 
riculture. 

K. S. Hamel, and A. L. Huber. 

Hydrobiologia, Vol. 124, No. 1, p 57-63, May, 
1985. 4 Fig, 2 Tab, 22 Ref. 


Descriptors: *Estuarine environment, *Phospho- 
rus, *Nodularia, *Peel-Harvey Estuarine System, 
*Western Australia, Cyanophyta, Eutrophication, 
Water pollution sources, Limiting nutrients, Cy- 
cling nutrients. 


A laboratory-determined ‘critical concentration’ of 
phosphorus in the cyanobacterium Nodularia spu- 
migena was used to assess the phosphorus suffi- 
ciency of field populations in the Peel-Harvey Es- 
tuarine System, Western Australia. Nutrient addi- 
tion bioassays indicated that phosphorus was the 





limiting nutrient. Since river flow, and thus phos- 
oe ery input, to the estuary ceases 1-2 months 
lore the onset of Nodularia blooms, the phos- 
horus contained in these blooms was derived 
rom sediment release and nutrient recycling. A 
progressive increase in the mean cellular phospho- 
tus concentration of Nodularia from 1981 to 1983 
indicated that sediments were ergy! a greater 
amount of phosphorus each year. Although evi- 
dence suggests that the biomass of recent Nodu- 
laria blooms is now limited by physical factors, the 
additional phosphorus contained in each bloom 
will increase the supply of phosphorus to other 
organisms. Cellular phosphorus concentrations in 
Nodularia appeared to be correlated with river 
hosphorus loadings in the Peel Inlet but not in the 
ey Estuary. (Author’s abstract) 
W86-00531 


STATISTICAL MODELING OF HISTORIC 
SHORE EROSION RATES ON THE CHESA- 
PEAKE BAY IN MARYLAND, 

Naval Academy, Annapolis, MD. Dept. of Mathe- 
matics. 

For primary bibliographic entry see Field 2J. 
W86.00556 


EVALUATION OF THE RELEVANCE OF 
SOME ENVIRONMENTAL FACTORS TO THE 
ESTIMATION OF MIGRATORY TIMING AND 
YIELD FOR THE BROWN SHRIMP OF PAM- 
LICO SOUND, NORTH CAROLINA, 

Old Dominion Univ., Norfolk, VA. Dept. of 
Oceanography. 

M. A. Matylewich, and P. R. Mundy. 

North American Journal of Fisheries Management, 
Vol. 5, No. 2A, p 197-209, Spring, 1985. 4 Fig, 9 
Tab, 30 Ref. 


Descriptors: *Shrimp, ‘*Migration, *Pamlico 
Sound, *North Carolina, *Mathematical models, 
Water temperature, Salinity, Air temperature, Pre- 
cipitation, River discharge, Shellfish, Prediction,. 


A linearized logistic model and a multiple linear 
model were used to relate environmental factors 
(week number, water temperature, salinity, air tem- 
perature, precipitation, net heating degree days, 
river discharge) to the time distribution of the 
cumulative proportion of catch and catch per unit 
effort of the brown shrimp (Penaeus aztecus), re- 
spectively. Multiple regression analysis yielded 
equations containing the week number, the water 
temperature, and an interaction term as the inde- 
pendent variables. Predictions of total annual yield 
and total annual catch per unit effort are made 
using the migratory time density roach. The 
time factor, represented by weeks numbered 
throughout the year, contributes the most in ex- 
= the variation in the migratory timing. 
odels for predicting migratory behavior and 
yield in the brown shrimp should consider water 
temperature to be a significant factor. Although 
the models are not statistically precise, the empiri- 
cal predictions are an improvement over existing 
estimators. (Author’s abstract) 
W86-00589 


NUMERICAL MODEL FOR TIDAL CURRENT 
IN THE CHANGJIANG RIVER ESTUARY, 
Pe Hydraulic Research Inst. (China). 


Oceanologia et Limnologia Sinica, Vol. 16, No. 1, 
p 18-27, 1985. 10 Fig, 4 Ref. 


Descriptors: *Mathematical models, *Tidal cur- 
rents, *Changjiang River Estuary, Estuaries, Eddy 
viscosity, Boundary conditions, Costs. 


This paper presents a generalized finite difference 
scheme for the solution of the two-dimensional 
current equations expressed as being integrated 
over the vertical. In this paper the Changjiang 
River Estuary is simulated in order to investigate 
the effectiveness of the method on tidal current. 
The ——— results agree well with the tidal 
current field survey data. Plane domain is su 

posed to consist of triangular elements of wwoikly 
acute type. Partial derivatives of order 1 and 2 are 
defined at nodal points. In the basic equations of 
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tidal current horizontal eddy viscosity term is also 
considered. This method has a great advantage of 
having the flexibility to express the configuration. 
That is, the boundary configuration of the model is 
more accurate, and an interested area of the com- 
putation by the method can be divided into any 
small elements arbitarily. Moreover, the computa- 
tional cost of this method is cheaper. (Author’s 
abstract) 

W86-00601 


3. WATER SUPPLY 
AUGMENTATION 
AND CONSERVATION 


3B. Water Yield Improvement 


COMBINED HYDROMETEOR _DISTRIBU- 
TIONS FROM THREE PMS PROBES, 

Wyoming Univ., Laramie. Dept. of Atmospheric 
Science. 

G. L. Gordon. 

IN: Cloud Physics in the SCPP: Interim — 
Report, 1983-84, December 29, 1984. p 53-85, 4 
Fig, 3 Tab, 8 Ref. 


Descriptors: *Measurin; *Cloud 
physics, *Precipitation, * rs, Hydrometeor dis- 
tribution, Sierra Nevadas, Meteorological data col- 
lections, Ice. 


instruments, 


The combined hydrometeor distributions observed 
by three optical array probes are described. The 
total hydrometeor distribution can be partitioned 
into several regions of exponential distributions, 
each having its own slope and intercept. The dif- 
ferent exponential regions are probably the result 
of different growth characteristics occurring at 
those particular sizes. Use of a single probe is not 
sufficient for determining total hydrometeor distri- 
butions. The overlapping sizes between the probes 
can be used to eliminate the size bins that have 
a thus producing a spectrum 
with more valid numbers. In regions of secondary 
ice crystal production and when there are suffi- 
cient large particles, the hydrometeor spectrum 
can be represented by a single parameter distribu- 
tion. 

W86-00308 


GROSSVERSUCH IV: ‘EXTENDED AREA’ EF- 
FECTS ON RAINFALL, 

Eidgenoessische Technische Hochschule, Zurich 
Switzerland). Atmospheric Physics Lab. 


.H. R 
Journal of Climate and Applied Meteorology, Vol. 
24, © 3, p 236-252, March, 1985. 15 Fig, 5 Tab, 
4 Ref. 


Descriptors: *Cloud seeding, *Rainfall, *Hail sup- 
pression, Switzerland, Weather modification, Sta- 
tistical analysis. 


Grossversuch IV, the Swiss randomized hail sup- 
pression experiment, was designed to test the hy- 
pothesis that seeding hail clouds, according to the 
beneficial competition concept, would decrease the 
hail kinetic energy. Two different networks of 
raingages were used to analyze 37 seed and 50 no- 
seed days for possible seeding effects on rainfall 
during the hail suppression experiment in Switzer- 
land. ‘Moving grid’ analyses within a range of 100 
km of the seeding center showed no statistical 
evidence of a ing effect for 24 h-values. For 
the experimental unit (9 h), and area ‘upwind’ 
(with respect to the mean wind direction) of the 
target showed a statistically significant increase in 
rainfall of 118% on seed days, although no 
‘upwind’ effect should be expected. Four heavier 
rainfalls dominate the seed ensemble and are re- 
sponsible for that effect. But on those days the 
environmental wind directions and the movements 
of the single cells (seeded) point in the opposite 
direction of the ‘upwind’ area. Despite randomiza- 
tion, the effect must be mainly due to natural 
variability. Thus other effects in the target or 
‘downwind’ must likewise be regarded as random. 
There may be a small seeding effect, especially in a 
shorter time interval. (Moore-IVI) 
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ROW SPACING, PLANT POPULATION, AND 
WATER MANAGEMENT EFFECTS ON CORN 
IN THE ATLANTIC COASTAL PLAIN, 
Agricultural Research Service, Florence, SC. 

D. L. Karlen, and C. R. Camp. 

Agronomy Journal, Vol. 77, No. 3, p 393-398, 
May-June, 1985. 6 Tab, 35 Ref. 


Descriptors: *Corn, *Row spacing, *Plant popula- 
tion, *Irrigation scheduling, Water management, 
Water stress, Fertilizers, Soil water, Crop yield, 
Computers, Soil water potential. 


Lack of water because of erratic rainfall frequently 
limits corn (Zea mays L.) production of Typic 
Paleudults in the Atlantic Coastal Plain. Tradition- 
ally, wide (96 cm) row spacing and low plant 
population have been used to prevent water stress, 
but recently landowners have begun to invest in 
irrigation systems. Changes in row spacing, plant 
population, or fertilization practices may be re- 
quired to achieve maximum water- and nutrient- 
use efficiency with those systems. Plant population 
treatments averaging 7.0 and 10.1 plants/sq m in 
single and twin rows were investigated on a Nor- 
folk (fine-loamy, siliceous, thermic Typic Paleu- 
dult) loamy sand during 1980, 1981, and 1982. 
Three water management (nonirrigated, irrigated 
using tensiometers (TENS) to measure soil-water 
potential for scheduling, and irrigated using a com- 
puter-based water balance (CBWB) for schedul- 
ing), and two fertilization programs were also eval- 
uated in a four-factor split-plot design. Water man- 
agement and plant population interacted signifi- 
cantly. Planting in twin rows increased grain yield 
an average of 0.64 Mg/ha (10 bu/A), but planting 
more than 7.1 plants/sq m significantly increased 
grain yield only in 1980. Irrigation increased grain 
yield 150, 161, and 8% in 1980, 1981, and 1982, 
respectively, as a result of increased kernal weight 
and number of kernals per ear. Increasing total N, 
P, and K application beyond 200, 30, and 167 kg/ 
ha, respectively, did not significantly influence 
grain yield or yield components. Yield advantages 
of narrow rows can be obtained on Coastal Plain 
soil which require subsoiling by using a twin-row 
planting configuration. Irrigation can be scheduled 
using either tensiometers (soil-water potential) or a 
computerized water balance without significantly 
changing corn grain yield, nutrient accumulation, 
or yield components. (Author’s abstract) 
W86-00460 


PHYSIOLOGICAL RESPONSE OF MEADOW- 
FOAM TO CROP WATER DEFICITS, 

Colorado State Univ., Grand Junction. Fruita Re- 
search Center. 

C. H. Pearson, and G. D. Jolliff. 

Agronomy Journal, Vol. 77, No. 3, p 422-426, 
May-June, 1985. 3 Fig, 1 Tab, 23 Ref. 


Descriptors: *Meadowfoam, ‘Oilseed crops, 
*Water deficit, Water stress, Irrigation effects, 
Transpiration, Canopy temperature, Plant water 
potential, Osmotic potential, Turgor, Stomatal re- 
sistance. 


The new oilseed crop, meadowfoam (Limnanthes 
alba), is adapted to wet meadows in its native 
habitat. The plant has been domesticated and com- 
mericalized. Plant water stress during seed devel- 
opment may be a cause of seed yield variation in 
cultivated fields. A field study was conducted to 
characterize meadowfoam response to water stress. 
Treatments included: no irrigation (control); early 
irrigation, during May (EI); and continued irriga- 
tion, from the 1st week of May until crop maturity 
(CI). Treatments were applied in a randomized 
complete block experimental design in 1981 and 
1982. Plant water potential, turgor potential, os- 
motic potential, stomatal resistance, transpiration, 
and canopy temperature were measured at 0600, 
0900, 1200, 1500, and 1800 h on several days 
during flowering and seed development. General- 
ly, crop water deficits were greatest and transpira- 
tion was highest at 1500 h, and stomatal resistance 
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pees aah in 1800 h. Meadowfoam maintained an 
high water potential which did not drop 
Selow - YOR MPa. The amount of precipitation 
during flowering in 1982 was the lowest in 16 
years. At mid-flowering after 1200 h the control 
plants had higher crop water deficits, higher sto- 
matal resistance, lower transpiration, and slightly 
higher canopy temperature than the Pro 
Gy The responses became progressively greater 
y late Sowing and early seed fill. Crop water 
stress in the EI treatment was slight at mid-and late 
flowering, but because greater at early seed fill. 
as tation of meadowfoam to crop water stress 
lowering osmotic potential was 
a yy temperatures of the EI treatment at early 
seed fil averaged 0.8 C higher than the CI treat- 
ont Meadowfoam requires a high water potential 
for growth and development, and its tolerance to 


crop water deficits is low. Stomata of meadow- 


foam close at relatively high plant water potentials. 


SUBIRRIGATION SYSTEM CONTROL FOR 
WATER USE EFFICIENCY, 
Pee Univ., Gainesville. Dept. of Agricultural 


Mes mith, R, W. Skaggs, and J. E. Parsons. 
Transactions of the American Society of A: 
tural Engineers, Vol. 28, No. 2, p 489-496, 
April, 1985. 13 Fig, 4 Tab, 12 Ref. 


icul- 
‘arch/ 


Descriptors: *Irrigation, *Water requirements, Irri- 

tion requirements, *Water conservation, Subsur- 
face irrigation, Simulation, Water table, Mathemat- 
ical equations, Boussinesq equation. 


An evaluation was made of water requirements of 
subirrigation under three methods of system con- 
trol through both a field experiment and the use of 
computer simulation analysis. Field experiment re- 
sults indicate that irrigation water requirements 
can be reduced by controlling the system such that 
the midpoint water table oo! is allowed to fluc- 
tuate within certain limits. The simulation model 
was based on numerical solutions to the Boussinesq 
equation and was developed to allow comparison 
to be made between the control methods using 
historical weather records. Several simulations 
were conducted for each control method to opti- 
mize the set _— for starting and stopping subir- 
rigation for the given method. Using the optimum 
set points, the simulations pedicted a decreased 
— ion requirement when the midpoint water 
table depth was allowed to fluctuate. The irriga- 
tion requirement was decreased by an average of 
6.7% over constant water level control for five 
years of simulations. Much larger differences could 
have occurred had the set points not been opti- 
mized. There is potentially more difference in irri- 
gation water requirements for different set points 
within a given control method than between two 
different control methods. There is a good poten- 
tial for reducing irrigation requirements of subirri- 
gation by using a simple control system employing 
a float switch triggered byth field water level. A 
slight modification in the way in which subirriga- 
tion systems are currently controlled can result in 
decreased water usage. (Baker-IVI) 

W86-00473 


THREE-DIMENSIONAL INFILTRATION AND 
TRICKLE IRRIGATION, 

Massey Univ., Palmerston North (New Zealand). 
Dept. of Soil Science. 

B. Clothier, D. Scotter, and E. 

Transactions of the American Soctety of A, 
tural Engineers, Vol. 28, No. 2, p 497-501, 
April, 1985. 5 Fig, 12 Ref. 


ricul- 
arch/ 


Descriptors: *Soil water, *Trickle irrigation, *In- 
filtration, Flow, Permeability, Soil properties, Irri- 
gation pattern. 


The movement of water into the soil under a 
trickle emitter occurs in response to equi-dimen- 
sional capillary attraction and downward move- 
ment as a result of gravity. Soil texture, or more 
specifically soil pore geometry, determines the rel- 
ative importance of gravity and capillary forces. 
The distribution of irrigation water from a drip 


emitter is dominated by the physical properties of 
the soil. In some cases the hydraulic properties of 
soil can be so variable in time and space as to 
- te the utility of detailed theoretical analyses. 

ient a of trickle irrigation relies on the 
silty of the soil to transport the water away from 
the dripper into the root zone. Soil cracks, bio- 
pores and other preferential water flow pathways 
can act to subvert the uniform distribution of 
water. Economic returns from horticulture are 
often sufficient to allow for more elegant engineer- 
ing design to eliminate the reliance on the soil as a 
distribution medium. Microjets, age ey and 
sprinklers are options on such soils. These devices, 
in contrast to drippers, spread the water out over 
the soil surface. prinklers can apply water at 
such a rate (flux density) as to prevent the forma- 
tion of a surface free water pond. This irrigation 
water will then infiltrate the soil via smaller = 
giving a more uniform wetting patern. The 
pores which can only be accessed by free “an, 
remain air-filled. Therefore the wetting of any 
portion of the root zone is a simple matter of 
minisprinkler engineering design, divorced from 
the confounding influence of the soil. (Baker-IVI) 
W86-00474 


FURROW COMPACTION FOR CONTROL- 
LING EXCESSIVE IRRIGATION WATER 
INTAKE, 

Agricultural Research Service, Bushland, TX. 
Conservation and Production Lab. 

J. T. Musick, F. B. Pringle, and P. N. Johnson. 
Transactions of the American Society of Agricul- 
tural Engineers, Vol. 28, No. 2, p 502-506, h/ 
April, 1985. 3 Fig, 4 Tab, 18 Ref. 


Descri tors: *Irrigation practices, *Soil com 
tion, *Furrow com — Soil properties, 
paction, Irrigation, Soil water, Corn. 


The results of testing the irrigation of SOFT and 
HARD furrow treatments for corn production are 
compared with a conventional control treatment of 
every-furrow (EF) irrigation. The EF treatment 
had alternating pairs of HARD and SOFT fur- 
rows. Soil bulk densities were evaluated below the 
soil surface in irrigated furrows. Also evaluated 
were irrigation water application, intake, surface 
runoff, soil water storage, estimated rofile drain- 
age, evapotranspiration, and corn yields. The field 
study was conducted on Olton clay loam which is 
a fine, mixed thermic family of Aridic Paleustolls. 
Wide spacing of furrows had very little effect, 
while wheel compaction reduced the average 
water intake during seasonal irrigation from 123 to 
82 mm and estimated profile drainage losses from 
29.4 to 9.1% of water applied Tractor-wheel com- 
paction from multi eld operations increased 
average dry soil bulk densities from 1.26 to 1.62 
Mg/cubic m. Irrigated furrows were compacted as 
a separate tractor pass prior to the preplant irriga- 
tion, and effects remained throughout growing 
season. The reduced water intake with furrow 
— did not affect corn grain yields. Alter- 
ted and noncompacted furrows per- 
ility in irrigating for a range in water 
pore "aqpiatiog on water use rates and profile 
soil water depletion. Irrigation of oo fur- 
rows permits the use of a fixed pumping rate to 
irrigate a larger area by pebaormet, rofile drainage 
WD increasing field application efficiency. (Baker- 
W86-00475 


BANANA YIELD AS AFFECTED BY DEFICIT 
IRRIGATION AND PATTERN OF LATERAL 
LAYOUTS, 

Hawaii Univ. at Manoa, Honolulu. Dept. of Agri- 
cultural Cn mee 

S. C. H. Young, T. Sammis, and I.-P. Wu. 
Transactions of the American Society of Agricul- 
tural Engineers, Vol. 28, No. 2, p 307 510 and 516, 
March/April, 1985. 3 Fig, 2 Tab, 14 Ref. 


Descriptors: ‘Irrigation practices, *Bananas, 
*Crop yields, *Drip irrigation, Deficit irrigation, 
Soil water, Evapotranspiration, Clay, Soil proper- 
ties. 


The water requirement of the banana plant for 
optimum growth and fruit production was deter- 


mined and the effect of evapotranspiration and 
yield of deficit ry veal also considered. 
oom gene ee lant to different wet- 
tterns form y ip irrigation 
pe at selected locations away from the mat 
was also investigated. Yield and evapotranspiration 
increased, as described by a linear relationship, up 
to the maximum application rate of 1.8 x 4 
effective rainfall yo oan effective rainfall is 649 
mm). The evapotranspiration associated with the 
maximum treatment was 2613 mm/year resulting 
in a yield of 126 t/ha averaged over two a 
which was considerably higher than the maxim! 
reported yields in the literature of 50 to 60 t/da. 
Daily application of irrigation water cos a drip 
irrigation system which maintains the soil moisture 
in a portion of the root zone near field ity can 
double banana yields. The location of the drip 
8 in relationship to the banana mat was statis- 
a not — (Baker-IVI) 
W86-00476 


DROPLET SIZE DISTRIBUTION AND WATER 
APPLICATION WITH LOW-PRESSURE 


SPRINKLERS, 
Wuhan Inst. of Hydraulic and Electric Power En- 
gineering (China). 

D. Chen, and W. W. pee 


Transactions of the American ——_ 
tural Engineers, Vol. 28, ry Ati Ag 511- 516, 
April, 1985. 9 Fig, 2 Tab, 1 


a “Irrigation practices, *Water distribu- 
tion, rinkler irrigation, Nozzles, Drop size, 
Cont analels Spacing. 


The interpretation of droplet size distribution and 
water distribution were enhanced aes a of 
operating pressures for noncircular nozzles. 
let sizes and water lication uniformity for 
square, double rectangular, and and triangular nozzles 
were compared with the performance of circular 
nozzles of similar discharge characteristics. Gener- 
ally, volume weighted mean droplet sizes were 
larger for noncircular nozzles at a given distance 
from the sprinkler but circular nozzles produced 
the — average — size at the outer perim- 
eter of their pattern. was possible a 
circular nozzles projected the water farther than 
their noncircular com nozzles. The soil 
hazard due to large droplets was further 
compounded by the high water application rate, 
near the perimeter (doughnut pattern), for circular 
nozzles operated at low pressures. Square and tri- 
angular nozzles produced doughnut pat- 
ry Soh cuttin gove eran tested, 13 nic 
psi lysis gave cost- decien tad cones 
needed as input to the sprinkler 
ing decision process. Cees for the noncircular 
circular nozzle cases were comparable. co Fo 
= by yen outs along the lateral was nearly 


cb mg b Dag Ae age Baggy ner 
me no while circular nozzles, lateral 
spacing was a third to a half of mainline spacing. 


spacing was less for paged crn ae 


Mainline 
klers, therefore if a retrofit is 


spacin; of lateral lines along the mainline 8 ad 
vised. 
W86-00477 


INFILTRATION UNDER SURGE IRRIGA- 
TION, 


— Research and Education Center, Bella 


Teal st toe Meee ations of he 
Ps ern of the American Societ: His ey, 

Engineers, Vol. 28, No. 2, p 317-521 h/ 
yoy 1985. 5 Fig, 3 Tab, 11 Ref. 


Descriptors: Ker od irrigation, *Infiltration, Soil 
Infiltro: — practices, Irriga- 


Surge irrigation advance studies were conducted in 
the easy cay wham 9 the 
surge infiltration phenomenon and the correspond- 
ing accelerated surge advance rates. Blocked 
furrow infiltrometer studies in the field were con- 
ducted on both surge and continuously irrigated 
furrows to quantify the reduction in infiltration 





rates caused by surged applications. The surge 
irrigation infiltration phenomenon and its ability to 

le the surge benefits to exist was explored. 
Although surge and continuous infiltration rates 
are numerically equivalent, a step drop from the 
high time dependent infiltration rate to the basic 
rate after one complete surge cycle is the apparent 
poral of the shedeciied 2 gp rates observed 
un surge irrigation. The step drop in surge 
infiltration rates results in smaller volumes of ap- 
plied water required for advance when surge irri- 
gation is used compared to continuous applica- 
tions. The reduced infiltration phenomenon under 
surge irrigation appears not to undergo further 
reduction with subsequent surges of an irrigation. 
The phenomenon does not ap to be cumulative 


with successive irrigations of a season. Because of 


the relationship between infiltration rates and ad- 
vance, surge irrigation reduces differences in rate 
of advance between furrows with different levels 
of compaction. Surge irrigation also reduces ad- 
vance rate differences caused by repeated irriga- 
tions of a furrow. It ap that seasonal and 
compaction infiltration effects on advance can be 
reduced by maintaining surge cycle on times below 
the time where continuous advance curves begin 
to reflect infiltration differences. Three distinct 
phases of infiltration occur under surged furrow 
irrigation. These phases are infiltration into initiall 
dry soil, infiltration into previously wetted soil, 
and a transition infiltration regime caused by in- 
creased wetted perimeters occurring after the first 
borg FA a furrow section. (Baker-IVI) 

ws 78 


UNI-PLOT FOR DRIP IRRIGATION LATERAL 
AND SUBMAIN DESIGN, 

Hawaii Univ. at Manoa, Honolulu. Dept. of Agri- 
cultural Engineering. 

L-P. Wu. 

Transactions of the American Society of Agricul- 
tural Engineers, Vol. 28, No. 2, p 522-528, March/ 
April, 1985. 11 Fig, 1 Tab, 12 Ref. 


Descriptors: *Drip irrigation, *Design criteria, *Ir- 
rigation, Irrigation practices, Infiltration, Hydrau- 


A uni-plot is presented for drip irrigation lateral 
and eben design which applies the polyplot 
concept by plotting the energy ient line and 
sl dimensionlessly. The uni-plot concept pro- 
ides a simple design procedure for lateral and 
submain design for either uniform or non-uniform 
slope situations. The pressure variation along a 
lateral line or a submain is determined by 
en 
loss) due to slopes. For the concept of Poly-plot 
the reference area can be made by using an allow- 
pet pone variation ~ EOL The pe vam 
or the energy gradient k lowable 
queivant vedanta Golan os he Giianes be 
tween maximum pressure and minimum pressure in 
the line which is determined based on operat- 
ing pressure and a design criterion of pressure 
variation expressed as a percentage. The EGL for 
a single-size lateral or submain is a curve and the 
EGL for a multi-size lateral or submain can be 
approximated by a straight line. By applying the 
concept of poly-plot and plotting the length and 
o— terms dimensionlessly, two uniplots were 
developed for lateral (or submain) design for a 
single size or multiple sizes. The uni-plot can be 
used for both uniform and non-uniform slope situa- 
tions and used for checking the ility of a 
design or to design a lateral (or submain) size based 
on a design criterion. (Baker-IVI) 
W86-00479 


FURROW FIRMING FOR CONTROL OF IRRI- 
GATION ADVANCE RATES, 
vee Univ., Laramie. Dept. of Agricultural 


K. ; Fornstrom, J. A. Michel, Jr., J. Borrelli, and 
G. D. Jackson. 

Transactions of the American Society of Agricul- 
tural Engineers, Vol. 28, No. 2, p 529-531 and 536, 
March/April, 1985. 2 Fig, 3 Tab, 9 Ref. 


Descriptors: *Furrow irrigation, *Advance rate, 
*Furrow compaction, Crops, Compaction, Soil 
compaction, No-till, Tillage. 


WATER QUANTITY MANAGEMENT AND CONTROL—Field 4 


Groundwater Management—Group 4B 


An attempt was made to design, build and evaluate 
a tool which would increase the advance rate of 
irrigation water in no-till and conventionally tilled 
furrows. The specific ne objectives of the tool 
were that it should reshape and compact the 
furrow as well as clear previous crop residue from 
the no-till furrows. The unit constructed to reshape 
and compact the furrows consisted of a furrow 
forming tool and a firming unit for each furrow 
mounted on a 3 point hitch toolbar. The firming 
unit consisted of 35 cm diameter V-shaped wheels, 
hinge mounted with a frame such that suitcase 
tractor weights could be attached to each row unit. 
The unit was evaluated by comparing water ad- 
vance distances in firmed and unfirmed irrigation 
furrows with the same irrigation flow rates. Tests 
indicated improved advance rates for both no-till 
and conventionally tilled plots. Twice the advance 
distance was obtained in no-till plots when the 
firming unit with 144 kg of additional weight was 
used and approximately 40% more in convention- 
ally tilled plots. Water advance distance, in no-till 
furrows firming, approached those of the 
conventionally tilled furrows before firming. Soil 
cone index values obtained from penetrometer tests 
indicate that some compaction was obtained to a 
depth of 10 cm with a weighted firming wheel. A 
consistent increase in cone index for corrugated 
and firmed treatments (without weights) was not 
obtained. Thus the firming device was successful in 
improving irrigation water advance rates and uni- 
formity of advance. Probable benefits of increased 
advance rates include reduction in leaching of fer- 
tilizers and pesticides and possible reduced soil 
erosion since smaller furrow flow rates can be 


SURGE FLOW BORDER IRRIGATION USING 
AN AUTOMATIC DROP GATE, 
Alexandria Univ. (Egypt). Dept. of Agricultural 


Engi 7 

Ss. M. Ismail G. L. Westesen, and W. E. Larsen. 
Transactions of the American Society of Agricul- 
tural Engineers, Vol. 28, No. 2, p 532-536, March/ 
April, 1985. 7 Fig, 6 Ref. 


Descriptors: *Border irrigation, *Surge flow, 
*Gates, Drop gates, Design criteria, Irrigation effi- 
ciency, Irrigation practices, Automation. 


Surge flow with border irrigation varies from that 


done with furrows because the outflow rate varies. 
One device used to control water in this fashion is 
an automatic drop gate. The gate has several ad- 
vantages. It opens and closes automatically. The 
gate can be designed to utilize any available head 
between the reservoir water surface and the land 
irrigated. The head ditch can be used as a reser- 
voir. No electronic system or timer is needed to 
control the cycle. Minimal management is re- 
quired. The gate is easily designed and economical- 
ly fabricated. Field experiments were conducted to 
evaluate border irrigation systems using surge flow 
and the automatic drop gate and compare surge 
flow with conventional continuous flow. Surge 
flow border irrigation resulted in better irrigation 
efficiency than continuous flow. The automatic 
surge flow gate that was developed performed as 
designed and showed the potential for automatic 
control. The design 1 erage developed can be 
used for different flow rate and border sizes. 
(Baker-IVI) 

W86-00481 


4. WATER QUANTITY 
MANAGEMENT AND 
CONTROL 


4A, Control Of Water On The 
Surface 


USE OF VEGETATION IN DELINEATING 
WETLAND BORDERS IN UPPER MISSOURI 
RIVER BASIN; NORTH-CENTRAL UNITED 
STATES, 

Virginia Polytechnic Inst. and State Univ., Blacks- 
burg. Dept. of Biology. 


For 


rimary bibliographic entry see Field 2H. 
W86-00359 


SELF-CLEANING, NON-POWERED TRASH 
SCREENS FOR SMALL IRRIGATION FLOWS, 
Agricultural Research Service, Kimberly, ID. 
Snake River Conservation Research Center. 

J. A. Bondurant, and W. D. Kemper. 

Transactions of the American Society of Agricul- 
tural Engineers, Vol. 28, No. 1, p 113-117, Janu- 
ary/February, 1985. 9 Fig, 4 Ref. 


Descriptors: *Irrigation canals, *Trash screens, 
*Maintenance, Weed control, Screens. 


Material found in irrigation water which will plug 
a siphon tube or a gated pipe outlet is collectively 
called trash. Included are live and dead plant mate- 
rial, fish, snails, worms, insects, aquatic plants, 
moss, algae, and miscellaneous materials such as 
plastics and aluminum cans. Three different self- 
cleaning trash screen configurations are described: 
the horizontal rectan; screen; the circular, 
center fed turbulent fountain screen; and an in- 
stream, submerged screen. The mode of operation 
to remove trash, screen construction and field test 
results are presented. Flat trash screens consisting 
of a frame, a support screen, and a final screen 
have been found to satisfactorily remove trash and 
some weed seeds from irrigation flows. These 
screens are essentially self cleaning if designed 
correctly. At least 0.20 m (8 in.) of head is usually 
required for self cleaning operation of either the 
rectangular screens or the turbulent fountain, 
center-fed screen. More head is desirable to create 
adequate turbulence but turbulence can be created 
using vortex shedding techniques. Most types of 
trash which come through a turnout can be re- 
moved if adequate head is available. An in-stream 
type trash screen was designed which operated 
successfully in a stream containing large amounts 
of pondweed. (Baker-IVI) 

W86-00490 


EFFECTS OF ARTIFICAL DRAINAGE ON 
SOIL MINERAL NITROGEN DYNAMICS IN 
WINTER WHEAT ON THE SOUTHERN PIED- 
MONT, 

Georgia Univ., Athens. Inst. of Ecology. 

P. M. Groffman, J. E. Box, Jr., and R. L. Todd. 
Communications in Soil Science and Plant Analy- 
sis, Vol. 15, No. 9, p 1051-1063, August, 1984. 6 
Tab, 18 Ref. 


Descriptors: *Drainage effects, *Soil chemistry, 
*Nitrogen, *Wheat, Subsurface drainage, Mineral- 
ization, Nitrification, Crop yield, Fertilizers. 


Excess soil moisture is believed to cause reduced 
levels of soil mineral N and crop production in 
winter wheat on the Southern Piedmont. Artificial 
subsurface drainage was used to relieve excess soil 
moisture and soil mineral N levels, mineralization, 
nitrification, denitrification and a group of soil 
properties were analyzed in both drained and un- 
drained treatments. Drainage increased rates of 
mineralization and nitrification and decreased rates 
of denitrification, leading to higher levels of soil 
mineral N in drained plots than in undrained plots. 
Wheat yields were not affected by drainage, prob- 
ably because the rate of N applied in spring (80 kg- 
N/ha) was high enough to counteract the effects of 
decreased soil mineral N levels in undrained treat- 
ments. (Author’s abstract) 

W86-00513 


4B. Groundwater Management 


GROUNDWATER DEVELOPMENT, KHARGA 
OASES, WESTERN DESERT OF EGYPT: A 
LONG-TERM ENVIRONMENTAL CONCERN, 
La Moreaux (P.E.) and Associates, Inc., Tuscaloo- 
sa, AL. 

P. E. LaMoreaux, B. A. Memon, and H. Idris. 
Environmental Geology and Water Science, Vol. 
7, No. 3, p 129-149, 1985. 20 Fig, 3 Tab, 139 Ref. 


Descriptors: *Groundwater management, *Water 
resources development, *Egypt, Groundwater po- 





Field 4—WATER QUANTITY MANAGEMENT AND CONTROL 


Group 4B—Groundwater Management 


tential, Wells, Artesian wells, Deserts, Hydrogeo- 
logy, Water quality. 


The groundwater reserves in Kharga Oases have 
been studied for the long-term socioeconomic de- 
velopment in the area. The Nubian Sandstone, 
which consists of a thick sequence of coarse clastic 
sediments of sandstone, sandy clay interbedded 
with shale, and clay beds, forms a complex aquifer 
system. The Nubian Aquifer has been providing 
water to artesian wells and springs in the Kharga 
Oases for several thousand years. Groundwater in 
the Kharga Oases is withdrawn from springs and 
shallow and deep artesian wells. Nearly all the 
wells originally flowed, but with the exploitation 
of groundwater from deep wells for irrigation be- 
ginning about 1959, the natural flows declined as 
more and more closely spaced deep wells were 
drilled. By 1975 many deep wells had ceased to 
flow. The water demand in the area has been met 
by pumping both shallow and deep wells. The total 
annual extraction from deep wells has fluctuated 
over the year, however, the annual withdrawal 
from deep wells has exceeded extraction from shal- 
low wells. About 1.7 billion cu m of water was 
withdrawn from the combination of shallow and 
deep wells during the period 1960-1980. The 
Nubian complex aquifer in the Kharga Oases has a 
very large groundwater potential that could be 
exploited and beneficially used for a long-term 
agricultural development in the area, provided 
proper well spacing and management are imple- 
mented. Other major environmental considerations 
for which precise hydrogeologic data are needed 
include: 1. Determination of the long-term yield 
available from properly constructed are producing 
artesian wells that will support a planned migration 
of population from the overcrowded Nile delta 
and flood plain areas. 2. Development of an effec- 
tive management program and adequate staff to 
maintain groundwater production over an ex- 
tended period of years. 3. The impact on climate 
caused by extensive irrigation in the oases of the 
Western Desert of Egypt. 4. Protection against 
water logging of soils from irrigation practices. 5. 
Protection against salinization of soils from irriga- 
tion practices. 6. Development of effective surface 
and subsurface drainage practices. 7. The impact of 
farming and pest control practices on the shallow 
groundwater of the oases. 8. Determination of the 
long-term development of the artesian water on 
the quality of the water from the aquifer systems in 
the Western Desert. This paper addresses items 1, 
2, and 8. (Author’s abstract) 

W86-00554 


4C. Effects On Water Of 
Man’s Non-Water 
Activities 


EFFECTS OF SOIL EROSION ON SOYBEAN 
YIELDS AND CHARACTERISTICS OF CECIL- 
PACOLET SOILS, 

Southern Piedmont Conservation 
Center, Watkinsville, GA. 

For aw bibliographic entry see Field 2J. 
W86-00339 


Research 


EFFECTS OF SOIL EROSION ON SOYBEAN 
PRODUCTION IN THE SOUTHERN PIED- 
MONT OF GEORGIA IN 1982, 
Southern Piedmont Conservation 
Center, Watkinsville, GA. 

A. W. White, R. R. Bruce, A. W. Thomas, G. W. 
Langdale, and H. R. Perkins. 

Erosion - Productivity Investigations, 1982, Re- 
search Report No. IRC 060183, June, 1983. 21 p, 5 
Fig, 5 Tab. 


Research 


Descriptors: *Erosion, *Soil erosion, *Rainfall, 
*Soil water, *Soybeans, *Crop production, *Plant 
growth, *Crop yield, Potassium, Magnesium, Soil 
conservation, Phosphorus, Erosion control, Soil 
horizons, *Georgia. 


Twenty-four fields within a 25-mile radius of Wat- 
kinsville, Georgia were planted in soybeans to 
evaluate the effects of erosion on crop growth and 
production. Three plots within each field were 
classified as slightly, moderately, and severely 


eroded. Pedon descriptions were made to 60-inches 
deep for each erosion level and rainfall and soil 
water were measured twice weekly from mid-July 
to the end of the growing season. Results showed 
that erosion reduced plant growth, yields, and 
stands. Soybean yields averaged 41.3, 28.1, and 
19.8 bushels/acre for the slight, moderate, and 
severly eroded areas, respectively. Both stover and 
bean yields were reduced 52% on the severely 
eroded areas compared to the —y eroded sites. 
Soil tests on plow layer samples indicated that 
severely eroded sites had markedly lower levels of 
P compared to slightly eroded soils, while K and 
Mg were lowest on slightly eroded areas. Al- 
though complete interpretation of results are not 
possible at this time, these preliminary data present 
overall evidence indicating marked effects of ero- 
sion on soybean yields on these soils based on 
current agricultural practices. 

W86-00340 


BIOMASS OF MACROPHYTES IN THE 
CHANNEL RUNNING THROUGH AGRICUL- 
TURAL AREAS, 

Polish Academy of Sciences, Poznan. Dept. of 
Agrobiology and Forestry. 

For primary bibliographic entry see Field 2H. 
W86-00436 


HUMAN ECOLOGY OF THE JAMES RIVER, 
Richmond Univ., VA. Dept. of Biology. 

J. W. Bishop. 

Virginia Journal of Science, Vol. 36, No. 1, p 14- 
18, 1985. 1 Fig, 2 Tab, 15 Ref. 


Descriptors: *Environmental effects, *Water qual- 
ity, *James River, *Virginia, Water pollution 
sources, Hydrologic cycle, Dam effects, Climate, 
Water supply, Water resources development. 


The James River is part of the hydrologic cycle, 
which includes precipitation, evapotranspiration, 
surface runoff, and groundwater flow. People in- 
fluence the supply of water both directly, as in the 
construction of reservoirs, and indirectly, as in the 
‘greenhouse effect’, which affects climate, and 
therefore water supply. Following the James River 
from its headwaters on the Jackson River to its 
mouth demonstrates a pattern of increasing human 
involvement with the river, from farm ponds, to 
pumped storage electrical generation, to heavy 
industrial use. Water quality changes, generally for 
the worse, as the river progresses from relatively 
undeveloped to heavily developed areas. The river 
and the human population along its banks are 
interdependent. The population of the area, par- 
ticularly at Richmond, has benefitted from the 
river, throughout history and can preserve the 
river for future use through employment of proper 
stewardship. (Rochester-IVI) 

W86-00583 


4D. Watershed Protection 


BANK PROTECTION TECHNIQUES USING 
SPUR DIKES, 

Army Engineer Waterways Experiment Station, 
Vicksburg, MS. Hydraulics Lab. 

For primary bibliographic entry see Field 8B. 
W86-00311 


LONG ISLAND SOUND THAMESVILLE 
TIDAL-FLOOD MANAGEMENT WATER RE- 
SOURCES STUDY, NORWICH, CONNECTI- 


CUT. 
ay of Engineers, Waltham, MA. New England 
i 


Vv. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as ADA 120075. 
Reconnaissance Report, Stage 1, February 1981. 61 
p. 7 Fig, 3 Tab, 4 Plates, 1 Append. 


Descriptors: ‘*Tidal floods, *Flood damage, 
*Floodproofing, *Flood protection, Thames River 
Basin, Connecticut, Planning, Economic aspects, 
Cost-benefit analysis, Interagency cooperation, 
Public policy. 


The Thamesville area of Norwich, Connecticut, 
has the potential for severe flood damage from 
tides. This report identifies the problems, needs, 
and opportunities of the study area and the level of 
detail required to formulate any intermediate plans. 
Preliminary investigations have indicated that the 
Standard Project Hurricane (SPH) would cause 
enormous damage. An increase in future urbaniza- 
tion and encroachment on the flood plains can be 
expected to increase flood damages and i 
the problems the already exist. Protection of this 
area is feasible and would protect the immediate 
area from inundation. One environmental benefit 
would be the protection of the existing shoreline. 
Local interests consider protection against tidal 
flooding to be beneficial to the future development 
of the Thames River Basin and to the City of 
Norwich. 

W86-00372 


SEDIMENT LOSSES FROM CROPLAND FUR- 
ROWS OF DIFFERENT GRADIENTS, 

Science and Education Administration, Oxford, 
MS. Sedimentation Lab. 

For primary bibliographic entry see Field 2J. 
W86-00467 


SOIL LOSS FROM COTTON WITH CONSER- 
VATION TILLAGE, 

Science and Education Administration, Oxford, 
MS. Sedimentation Lab. 

C. K. Mutchler, L. L. McDowell, and J. D. Greer. 
Transactions of the American Society of Agricul- 
tural Engineers, Vol. 28, No. 1, p 160-163 and 168, 
January/February, 1985. 1 Fig, 3 Tab, 3 Ref. 


Descriptors: *Soil erosion, *Soil loss, *Cotton, 
*Conservation tillage, Rainfall, Precipitation, Till- 
age, Erosion control,. 


Erosion rates were documented and C-factors 
were calculated from conservation tillage for 
cotton grown on upland slopes. Three tillage sys- 
tems for cotton were evaluated for erosion control 
effectiveness. Each of the three systems had two 
prior cropping histories. Soil loss ratios were com- 
puted for each crop stage to allow their use in the 
Universal Soil Loss Equation (USLE) for estimat- 
ing soil loss from cotton. Soil loss from only the 
no-till cotton after no-till soybeans-wheat double- 
crop was below tolerable soil loss limits established 
by the Soil Conservation Service. Residue cover 
from cotton is less than from soybeans and corn, 
and the peculiar tap root system of the cotton plant 
contributes little to holding soil in place. The 
greatly beneficial effect of conservation tillage is 
seen in the comparison of plots conventionally 
tilled but with either an 11 year no-till or a conven- 
tional-till history. The no-till history apparently 
affected erosion because soil loss from convention- 
al ~ was reduced by 47%, runoff reduced to 
35% of the rainfall compared with 48% from long 
term conventional tillage, and seed cotton yield 
increased about 20%. (Baker-IVI) 

W86-00497 


5. WATER QUALITY 
MANAGEMENT AND 
PROTECTION 


5A. Identification Of Pollutants 


GROUNDWATER 
SAMPLE BIAS, 
Waterloo Univ. (Ontario). Dept. of Earth Sciences. 
For primary bibliographic entry see Field 7B. 
W86-00345 


MONITORING AND 


REFINERY WASTEWATER PRIORITY POL- 
LUTANT STUDY - SAMPLE ANALYSIS AND 
EVALUATION OF DATA. 

Radian Corp., McLean, VA. 

American Petroleum Institute, Washington, DC., 
December 1981. 342 p. 9 Fig, 33 Tab, 5 Ref, 5 
Append. 





Descriptors: *Oil wastes, *Gas amet, 
*Mass spectrometry, Isotope dilution, 
standard, Atomic absorption spectroscopy, Induc- 
bins — a troscopy, Varia- 

lysis, Benzenes, Or- 
ae Jonny Chlonatorm 


This report discusses the bias and within-laborato- 
ry precision of several analytical methods in order 
to assess reliably the magnitude and day-to-day 
variation of wee Are concentrations in two refin- 
ery wastewaters. Organic pollutants were deter- 
mined by comparing two gas chromatography- 
mass spectroscopy techniques: ‘isotope dilution’ vs 
boca standard’. Elemental pollutants were ana- 
anid: my ectroscopy (ICAP), 
} = coupled ar, spectroscopy 

Much of the variability in measurements of final 
Nilsen’ concentrations is due to variability associ- 
ated with the anal: methods currently avail- 
able to measure effluent concentrations at the part- 
per-billion level of such priority pollutants as 
methylene chloride, benzene, toluene, chloroform, 
and phthalates. The two refineries were remark- 
ably similar with to the pollutants present 
in the influent and effluent samples and the concen- 

trations of these pollutants. The use of the iso 

dilution procedure offered no advan over 
internal standard procedure in terms o iniosting 
between-laboratory bias or improving within-labo- 
ratory precision. The ICAP and AA methods of 
elemental analysis are essentially equivalent for 
measuring chromium and zinc in refinery 


wastewaters. 
W86-00378 


CHARACTERIZATION OF INDUSTRIAL 
AQUEOUS DISCHARGES BY THE TLC/AMES’ 


Sentalinetont for Industriell Forskning, Oslo 
Malls, L. H. Landmark, A. Bjorseth, and L. 


Chamemheie, Vol. 13, No. 8, p 873-879, 1984. 3 
Fig, 1 Tab, 7 Ref. 


Descriptors: *Pollutant identification, *Ames test, 
*Thin layer chromato; yon *Industrial wastes, 
*Textile mill wastes, compounds, Muta- 
gens, Wastewater analysin Tex Textile industry. 


a ee 
mem nin assay has been es 
‘ges from a textile plant. sam- 
ples were fractionated in acid/neutral and basic 
ms which subsequently were subject to the 
TLC/Ames’ test. The waste water contains a 
number of chemicals which for example are used 
as carriers and additives in order to improve the 
process and the products. The results of the study 
demonstrate that even if the mu ic activity 
decreases in the presence of S9, individual 
components may have increased — This il- 
lustrates the importance of separating the chemi- 
<== with different mutagenic The mu- 
was significantly lower for the 
tenis fhdetion thee foe the eckdPaeutrel: ection. 
ee ae ee ee 
not reveal any mutagenic response significantly 
above the level of spontaneous revertants, hence 
the S9-mixture has completely deactivated the mu- 
tagens in the basic fraction. These results demon- 
strate the convenience of characterizing mutagenic 
compounds by the TLC/Ames’ test. By simple 
fractionation, standardized TLC condi- 
tions and various bio-assay systems, valuable infor- 
mation may be obtained prior to detailed chemical 
characterization by gas aad eae 
tech- 


ION-SELECTIVE ELECTRODES (ISE) - RE- 
SEARCH INTO THE POTENTIAL 


REGULA- 
TION AND APPLICATION IN ANALYSIS 
(ONENSELEKTIVE IDEN (SE) - 


UNTERSUCHUNGEN ZUR POTENTIALEIN- 
a UND ANWENDUNG IN DER ANA- 
Technische Hochschule ‘Carl Schorlemmer’ 
Leuna-Merseburg (German D.R.). 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Identification Of Pollutants—Group 5A 


U. P. Decker, and R. Geyer. 
Acta Hydrochimica et Hydrobiolo = Vol. 12, 
No. 1, p 19-27, 1984. 4 Fig, 4 Tab, 9 


Descriptors: ‘*Ion-selective electrodes, *Water 
analysis, Water treatment, Iodides, Sulfides, Cyan- 
ides, Chlorides, Electrodes, Water quality control. 


The necessity for the use of ion-selective elec- 
trodes in the water-control practice and for proc- 
ess control in water treatment processes is ex- 
plained. After the description of the general con- 
struction principle of measuring systems for re- 
cording potential differences, special data and de- 
tails are presented concerning the composition of 
the ion-selective electrodes. The principle of oper- 
ation and the dependence on special conditions are 
described using theoretical considerations as exam- 
ples. The following detection sensitivities with ion- 
selective electrodes (solid membranes) are given: 
iodide 0.01- 0.0000001; sulfide 0.01-0.000001; and 
cyanide 0.01-0.00001 mol/. It may also be possible 
to detect chloride concentrations lower than 
0.00001 mol/1 with the aid of ion-selective elec- 
trodes on a solid membrane basis. (Author’s ab- 


stract) 
W86-00395 


THIN-LAYER CHROMATOGRAPHIC DETER- 


Technische Univ., Dresden (German D.R.). Sek- 
tion Wasserwesen. 

D. Lienig, B. Wiemer, and I. Zolfel. 

Acta Hydrochimica et Hydrobiologica, Vol. 12, 
No. 1, p 29-37, 1984. 2 Fig, 2 Tab, 7 Ref. 


Descriptors: *Thin-layer pe se ney om *Herbi- 
cides, *Triazine, Water analysis, Chromatography, 
Pollutant identification. 


A description is given of thin-layer chromatogra- 
phic determination of Triazine herbicides after 
chloroform extraction and detection with 0.1 N 
AgNO3 solution and irradiation by ultraviolet 
light. For simazine, Atrazine and Prometryne, the 
detection limits are at 0.05 micro-g. Disturbances 
can be avoided if two different mobile solvents are 
used and preliminary clean-up by thin-layer chro- 
matography is done. The a; ent of the Rf- 
values in two different mobile solvents with the 
Rf-values from known standard solutions is used as 
the criterion of identification. (Author’s abstract) 
W86-00396 


POSSIBILITIES OF THE CORRELATION OF 
DIFFERENT WATER ANALYSIS METHODS 
(MOGLICHKEITEN DER KORRELATION UN- 
a ERSCHIEDLICHER WASSERANALYSEN- 


AHREN), 
Technische Hochschule ‘Carl 
Leuna-Merseburg (German D.R.). 
F. Winkler, B. Duwert, and H. Patecki. 
Acta Hydrochimica et Hydrobiologica, Vol. 12, 
No. 3, p 239-246, 1984. 6 Fig, 2 Tab, 14 Ref. 


Schorlemmer’ 


Descriptors: *Water analysis, *Wastewater treat- 
ment, Surfactants, Organic carbon, Chemical 
oxygen demand, Biochemical oxygen demand, In- 
dustrial wastewater. 


The ions and correlations between TOC, 
COD-Cr, COD-Mn, BODS and CHC13-extract 
were investi for model waters containing 
Prawozell W-ON 100 and Emulgator 30 as the 
most important tensides (synthetic surface active 
agents) as a as for the actual clarification plant 
influents of a chemical works. As expected, for the 
model waters in all cases highly significant regres- 
sions exist between the results of the different 
investigation methods. For the actual wastewater 
there can be demonstrated statistically secured 
connections with degrees of determination of 0.64- 
0.78 only for the pairs TOC - COD-Cr, BODS - 
COD-Cr, COD-Mn - COD-Cr and TOC - COD- 
Mn, due to the varying composition. The corre- 
pore bya om uations with their range of 

finition are given. can contribute to ren- 
dering the acquisition of measured values more 


efficient and to control the wastewater treatment. 
(Author’s abstract) 
W86-00411 


DETERMINATION OF SULFIDE IN WATER 
BY MEANS OF AN ION-SELECTIVE ELEC- 
TRODE (BESTIMMUNG VON SULFID IN 
WASSER MIT EINER IONENSELEKTIVEN 
ELEKTRODE), 
Wasserwirtschaftsdirektion Saale-Werra, Halle 
(German D.R.). 

H.-J. Neidhardt, and H. D. Steinleitner. 

Acta Hydrochimica et Hydrobiologica, Vol. 12, 
No. 3, p 247-253, 1984. 1 Fig, 17 Ref. 


Descriptors: *Sulfides, *Ion-selective electrodes, 
*Water analysis, Potentiometry, Titration. 


For the direct potentiometric measurement by 
means of a sulfide-selective solid-state membrane 
electrode (such as the reference electrode - a calo- 
mel electrode with a salt bridge filled with 1M 
KNO3-solution) a 25 ml sample is mixed with 25 
ml sulfide-antioxidant buffer (0.2 M ascorbic acid 
in 2 M NaOH, Ag2S-saturated). Calibration is 
done with thioacetamide in the same buffer. This 
measuring arrangement determines sulfide concen- 
trations of 0.0000015 to 0.001 M. If the buffer is 
added to the samples in the ratio of 1 + 1 during 
sampling, the sulfide content will be stabilized for 
at least 24 h. The measuring method and its cali- 
bration are compared with other methods of cali- 
bration with Na2S and potentiometric titration, 
idometric titration and photometric determination. 
The method developed proved to be very selective 
and requires a minimum expenditure of time. (Au- 
thor’s abstract) 

W86-00412 


THIN-LAYER CHROMATOGRAPHIC DETER- 
2) 


Bezirks-Hygieneinspektion und 
(German D.R.). 
K. Machmerth. 
Acta Hydrochimica et Hydrobiologica, Vol. 12, 
No. 5, p 479-489, 1984. 1 Fig, 3 Tab, 21 Ref. 


-Inst., 


Descriptors: *Thin-layer chromatography, *Water 
analysis, *Mineral oil, *Well water, Pollutant iden- 
tification, Drinking water, Chromatography. 


A tabular survey is given from literature concern- 
ing seven extraction techniques, 14 thin-layer chro- 
matographic detection techniques and 15 spray 
reagents. From the possibilities represented in this 
way, a newly composed method is described 
which can be carried out in any routine laboratory 
within one hour and has proved successful in situa- 
tions of average of the drinking water supply. One 
1 water is extracted with 25 ml CCI4, the extract is 
concentrated in the vacuum to 1 ml and chromato- 
aphed with n-hexane on a prefabricated foil. 
Betection i is carried out with 10% methanolic mo- 
lybdophosphoric acid. The detection limit is at 0.5 
micro-g. (Author’s abstract) 
W86-00415 


ANALYSIS OF CHLOROPHENOXYALKANE 


LEN IN DER FISCHGALLE), 

Bezirksinstitut fuer Veterinarwesen Karl-Marx- 
Stadt (German D.R.). 

K. Grahl, and H. Hermenau. 

Acta Hydrochimica et Hydrobiologica, Vol. 12, 
No. 5, p 491-497, 1984. 1 Fig, 1 Tab, 8 Ref. 


Descriptors: *Chlorophenoxyalkane acids, *Chlor- 
ophenols, ‘*Fish, Fee Pollutant 
identification, Herbicides, Thin-layer chromatogra- 
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hy, Monitoring, Pesticide residues, 2,4-D, MCPA, 
Me CPP, Dichlorophenols, Methylchlorophenols. 


The bile liquid is preserved with ethanol and the 

tein is precipitated. Prefractionation is done by 
Fiquid-l uid extraction using chloroform and ethyl 
acetate. The extracts are separated on Florisil with 
et nagar on ae and subsequent detection 
b - mya chromato; ee. To determine the 
identity substances, co or de- 
rivatives are prepared and c tographed under 
the same conditions. Detection is carried out with 
the aid of ammoniacal silver nitrate reagent and 
ultraviolet irradiation. The highly polar conjugates 
of chlorophenoxyalkane acids and chlorophenols 
which are present in the bile are cracked by acid 
hydrolysis and then cleaned-up by re-extraction. 
Using this method, 2,4-D, MCPA, MCPP, 2,4- 
dichlorophenol and 2-methyl-4-chlorophenol were 
detected from Salmo gairdneri; 6-21 d after the 

lication of the herbicides in the catchment area 

ir concentration in the fish bile amounted to 
about 200 mg/l, 90% of them were conjugates. 
Thus, the biliary excretion of xenobiotic substances 
offers an important new aspect of biomonitoring 
with fish tests, especially in the range of subacute 
and chronic toxicity. (Author’s abstract) 
W86-00416 


RES: CH, 
National Swedish Environment Protection Board, 


Solna. 

A. Lundgr 

Archiv fer H Hydrobiologie, Sup) oe 70, No. 2, p 157- 
196, 1985. 9 Fig, 1 Tab, 144 Re’ 


Descriptors: *Reviews, *Ecosystems, *Water pol- 

lution, *Model studies, Microcosms, Toxicity, Bi 

degradation, Biological magnification, Ecolo 

a chains, Fate of pollutants, Water pollution 
ects. 


This review is a survey of recent studies in aquatic 
ecotoxicology and experimental ecology, where 
model ecosystems were used as test systems and is 
an attempt to provide both theoretical and practi- 
cal aspects on the strategy of model ecosystem 
design. Small synthetic laboratory microcosms are 
easily replicated and well suited for standardiza- 
tion. Two examples are described representin, os 
model ecosystems and the model food chain. 
microcosms are characterized by a very simplified 
structure and a reduced number of biotic and abi- 
Otic interactions and can not be regarded as models 
of any specific natural ecosystem. Experiments in 
small laboratory microcosms can, however, pro- 
vide information on general ecosystem behavior 
and give quantitative indexes on biodegradability 
of chemical substances, ecological magnification, 
etc. If information on fate and effects of toxic 
chemicals on more specific natural ecosystems is 
needed, much more complex model ecosystems 
must be used. This is easiest done by isolating a 
part of a natural ecosystem. eee hag er 
model ecosystems covering pelagic bags, 
enclosures, enclosures of the som abe zone, com 
bination enclosures with both benthic and 
communities and experimen’ wed weir) and 
described. The artefacts introduced by jew odon 
and scaling are discussed together with different 
ways to minimize their effects. The controversy 
between realism and replication is discussed and it 
is finally concluded that experiments in large-scale 
model ecosystems can provide valuable informa- 
tion on the fate and effects of pollutants in natural 
ecosystems. (Author’s abstract) 

W8600526 


BIOMONITORING OF THE CONTAMINA- 
TION OF WATER BY A SUBLETHAL CON- 
CENTRATION OF PESTICIDES - A SYSTEM 
ANALYSIS APPROACH, 

D.A.V. Coll., Muzaffarnagar (India). Pollution 
Relevant Research Lab. 

S. R. Verma, and I. P. Tonk. 

Acta Hydrochimica et Hydrobiologica, Vol. 12, 
No. 4, p 399-409, 1984. 5 Tab, 32 Ref. 


Descriptors: *Monitoring, *Bioassay, *Pesticides, 
*Systems analysis, Heteropneustes, Chlordane, 


Aldrin, Metasystox, Dichlorvos, Carbofuran, 
Sevin, Enzymes, Respiration. 


Heteropneustes (Saccobranchus) fossilis (Pisces; 
Clariidae) was exposed to the biocides Chlordane, 
Aldrin, Metasystox, Dichlorvos, Carbofuran and 
Sevin for 30 d at a concentration of the 1/5 frac- 
tion of LC50;96h with daily exchange of the 
medium. At intervals of 5 d the respiration rate 
was determined for 1 h. In addition, after the end 
of tests 13 hematological parameters as well as the 
activities of the adenosine triphosphatases and ace- 
tylcholinesterase were determined in the liver, the 
kidney and the gills. During all exposures to bio- 
cides the respiration rate decreases significantly 
with the test time. At all exposures the blood 
concentrations of glucose, sodium- and chloride- 
ions show a significant increase, whereas the cho- 
lesterin content and the clotting time decrease sig- 
nificantly. The ATPase activity is significantly re- 
duced only by Aldrin and Cholordane. A signifi- 
cant reduction of the acetylcholinesterase activity 
occurs in each of the three investigated tissues only 
for Metasystox and Dichlorvos and in the liver in 
addition also for Chlordane, Aldrin and Carbo- 
furan. Therefore, the respiration rate and hemato- 
logical criteria it a general stress indication, 
enzymatic activities constitute a specific indication 
of individual —_ of biocides, so that a systemat- 
ic analysis of these three indication groups will 
probably provide a specific resultant statement in a 
biomonitorin; system due to the specific inhibition 
ttern. (Author’s abstract) 
86-00542 


METHOD FOR DETERMINING AMMONIA 
NITROGEN IN WATERS (METHODE ZUR 
BESTIMMUNG DES AMMONIAKSTICK- 
STOFFES IN GEWASSERN), 

pene rarer Tudomanyos Kutato Intezet, Bu- 

— (Hungary). 
ffmann, B. Nagy, and J. Schneider. 

pe Hy drochimica et Hydrobiologica, Vol. 12, 
No. 6, p 645-651, 1984. 1 Fig, 9 Ref. 


Descriptors: *Ammonia, *Water analysis, *Spec- 
trophotometry, Nitrogen, Lake Balaton, Hungary. 


For the spectrophotometrical determination of am- 
monia in surface water the reaction with h hlo- 
rite and thymol in alkaline solution is . Com- 
pared with other techniques, expenditure is low, 
the reagents are stable for a long period of time 
and the reaction is little Prohoen 3. on external 
conditions. In 2 cm cuvettes there can be deter- 
mined 0.05-0.5 mg/l ammonia nitrogen. Compara- 
tive investigations carried out at nine sites in the 
area of the lake Balaton have revealed concentra- 
tions of 0.2-0.7 mg/] ammonia nitrogen. (Author’s 


— RESPONSES TO POLLU- 
Institute for Marine Environmental Research, 
Plymouth (England). 
a — bibliographic entry see Field 5C. 
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STATE MUSSEL WATCH: TOXICS SURVEIL- 
LANCE IN CALIFORNIA, 

California State Dept. of Fish and Game, Monte- 
rey. 

M. Martin. 

Marine Pollution Bulletin, Vol. 16, No. 4, 
146, April, 1985. 5 Fig, 5 Tab, 25 Ref. 
grant NA 81 AAHCZ 162. 


Descriptors: *Monitoring, yor gy 
*Mussels, *California, Toxicity, Coastal wai 

Trace metals, Polychlorinated biphenyls, ‘iver 
DDE, Toxaphene, Endosulfan I, Pesticades, 
Copper, Zinc. 


140- 
OAA 


The California State Mussel Watch Program is 
described and an explanation is given as to where 
mussel watch findings have been used in regula- 
tory or abatement action on trace toxic substances. 
Results of coastal monitoring of trace toxic sub- 
stances are reported along with the biological ef- 


fects measurements in synoptic studies of San 
Francisco Bay, chemical and and biological moni 

at a major wastewater discharge in southern Cali- 
fornia, and the use of mussel watch data in regula- 
tion of toxics discharge to California marine and 
estuarine waters. Chromium, copper and zinc con- 
centrations in mussels are consistently higher at 
stations near major southern California wastewater 
discharges. Lead levels were elevated in the south- 
ern California area. There was an hot 
spot found in Monterey Bay, central California, 
which caused a special intensive site study. Elevat- 
ed concentrations of p,p’-DDE were found in the 
Southern California it. Mussels collected from 
South San Francisco Bay near Redwood Creek 
had levels of silver in earlier investigations. In 
the 1983-84 study, a source for this elevated level 
was not found. Mussels collected from Moss Land- 
ing Harbor and Elkhorn Slough contained the 
highest concentration of toxaphene and endosulfan 
I. At the state level, California uses the Water 
Quality Control Plan for Ocean —— of Califor- 

gulate waste dischar; 

The United States National and Atmos- 
pheric Administration recently initiated a program 
called the National Status and Trends Program in 
response to a general concern about the potential 
for bioaccumulation of synthetic organic pollutants 
in marine/estuarine areas of the US. The NOAA 
Status and Trends program contains a mussel 
watch component to produce data that will be 
collected, and be incorporated in reports of pollut- 
ant conditions in the nation’s marine waters. 
(Baker-IVI) 

W86-00598 


5B. Sources Of Pollution 


a CHLORIDE: ENVIRONMENTAL 
TECHNICAL INFORMATION FOR 

PROBLEM SPILLS. 

Environmental Protection Service, Ottawa (Ontar- 


io). 
For ——_ bibliographic entry see Field 5C. 
'W86-00309 


FERRIC CHLORIDE: ENVIRONMENTAL AND 
— INFORMATION FOR PROBLEM 


Bevisonmenta Protection Service, Ottawa (Ontar- 
10). 

For pri bibliographic entry see Field 5C. 
W8600310- 


CHLORINE: ENVIRONMENTAL AND TECH- 
NICAL INFORMATION FOR PROBLEM 


SPILLS. 
Environmental Protection Service, Ottawa (Ontar- 


io). 
For primary bibliographic entry see Field 5C. 
W86-00319 


COASTAL MARINE RESOURCES INVENTO- 
RY, 1983: PEMAQUID POINT TO SPRUCE 
Maine ‘State Dept. of Marine Resources, West 
ee Resources Lab. 

ee entry see Field 5C. 
W86-00322 


SOURCES, CHEMISTRY, FATE, AND EF- 
FECTS OF CHROMIUM IN AQUATIC ENVI- 
RONMENTS. 

Ecological Fevers amiga — MD. 

American P te, Washington, DC., 
November, 1981. 191 p. 2 Tab, 210 Ref. 


Descriptors: *Reviews, *Chromium, *Fate of pol- 
lutants, *Water pollution sources, *Water poll 


Nonpoint pollution sources, 
Aquatic plants, Industrial wastes. 


ive body of information on detec- 


tion, ci and fate, principal sources, and 
biological duieal Crselineneiaum i enate. 





ed in context with regulatory applications for the 
control of Cr. dischar, Analytical methods for 
Cr determination are 


speciation, precipitation, ion, and bioaccu- 
mulation in determining the fate of Cr are dis- 


ic nonpoint sources are also mentioned. The effects 

Cr ingestion on human health and its role in 
human nutrition are presented. A comprehensive 
review of the effects of Cr i i 
and abiotic fact 


includes data 


Miami Univ., Coral Gables, FL. Dept. of Mechani- 
cal Engineering. 
oo S. Sengupta, E. V. Nwadike, and S. K. 


Available from the National Technical Information 
Service, Spri VA 22161 as PB83-116103. 

'A-600/7-82-037d, May 1982. 145 p. 8 
Fig, 6 Tab, 4 Ref, 2 Append. Contract/Grant No. 
NAS 10-9410. 


Computer programs, Path of pollutants. 


DE82016614. 

1981. BNL-51473, Volume 2 1 
Tab, 18 Ref, 2 A Con 
AC02-76CH0001 


September 
p. 31 Fig, 17 
itract/Grant No. DE- 


Alkalinity, *Water 
luctivity, ion 
jon Cock, Ground: 


The sensitivity of freshwaters of the eastern United 
States to acidification was evaluated by identifying 
and mapping specific sites at which low alkalinity 
oe ee eee ee 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


and improving the quality of the component data 
sets, and on analyses of temporal trends in water 
quality for selected states. Analyses of seasonal 
patterns in chemical variables are in progress as 
part of the temporal trend analysis. So far, > 3,500 
stations have been provisionally identified as sensi- 
tive to acidification (alkalinity < or = 0.1 meq/ 
liter. Data in ACID also indicate that 669 stations 
have statistically significant long-term decreases in 
alkalinity (further verification is required). State- 
by-state maps locating these stations are presented. 
This progress report also describes the current 
contents and status of ACID, presents results of 
searches for erroneous data, and describes ongoing 
and planned quality control procedures. 
W86-00348 


ENVIRONMENTAL RISK ASSESSMENT: THE 
POTENTIAL ROLE OF MICROBIAL EFFECTS 


’ 
Environmental Protection A; y, Washington, 
DC. Office of Pesticides Toxic Substances. 
For primary bibliographic entry see Field 5C. 
W86-00353 


CHLORINATED PHENOLS AS CONTAMI- 
NANTS OF SOIL AND WATER IN THE VICIN- 
ITY OF TWO FINNISH SAWMILLS, 

Helsinki Univ. (Finland). Dept. of General Micro- 
biology. 

R. Valo, V. Kitunen, M. Salkinoja-Salonen, and S. 
Raisanen. 


Chemosphere, Vol. 13, No. 8 p 835-844, 1984. 3 
Fig, 5 Tab, 17 Ref. 


Descriptors: *Saw mills, *Fungicides, *Water pol- 
lution sources, * henols, Phenols, Surface 
water, Groundwater pollution, Leaching, Organic 
compounds, Fate of pollutants, Finland. 


AB Re weet mains somes Peet 
a lor preserving freshly sawn timber 
lum inst losses cee dpe diana ae 
The its of a study on occurrence of chlor- 
inated phenols at and around two Finnish sawmills, 
both of which used a typical wood preserving 
method, are reported. One mill (A) had using 
perp yy ey wood preservative for 2 seasons 
and B for 20 seasons. Mill A used a preserving 
method in which the lumber was not placed in a 
trickling basin after dipping. Mill B had a trickling 
basin for treated lumber. Soil around the basin was 
heavily contaminated. At mill A concentration of 
70 mg chlorophenols/kg soil was found near the 
treatment basin while the for the same area 
podem By tise ipa ss 9 soil in the storage 
area for preserved contained u <6 mee 
at A and 1 mg/kg at B. The vertical distribution of 
chlorophenols in the soil was uneven, indicating 
that c! henols accumulate in certain layers 
more than in others. The main components of the 
ing solution, 2,4,6-TCP, 2,3,4,6-TeCP 
and PCP, were usually the most abundant in soil at 
most sites. Polychlorinated phenols are thus stable 
in the sawmill surroundings. Groundwater samples 
taken from the vicinity of mill A were fo to 
contain from 1.6 to over 20,000 micro-g of chloro- 
phenols per liter, while the concentration detected 
in a nearby lake was only 40 . Contamination 
of household wells by the direct flow of - 
water from the di basin is im le, be- 
cause the water in those wells was above the 
ee a aS 
u, 


TETRACHLORODIBENZO-P-DIOXINS AND 
TETRACHLORODIBENZOFURANS IN AT- 
LANTIC COAST STRIPED BASS AND IN 
HUDSON RIVER FISH, WATERFOWL AND 
SEDIMENTS, 

New York State Dept. of Health, Albany. Div. of 
Labs. and Research. 


P. O’Keefe, D. Hilker, C. Meyer, K. Aldous, and 
L. Shane. 


ne gy > Vol. 13, No. 8, p 849-860, 1984. 3 
Tab, 26 Ref. 
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Sources Of Pollution—Group 5B 


Descriptors: *Tetrachlorodibenzo-p-dioxin, *Te- 
trachlorodibenzofuran, *Bass, *Fish, *Hudson 
River, *New York, Dioxins, Water pollution 
sources, Chlorophenols, Polychlorinated biphen- 
yls, Chlorinated hydrocarbons. 


The extent of 2,3,7,8-tetrachlorodibenzo-p-dioxin 
2,3,7,8-TCDD) and 2,3,7,8-tetrachlroodibenzo- 
(2,3,7,8-TCDF) contamination of various 
populations of Atlantic Coast striped bass includ- 
— fish from the Hudson River was examined. 
ere was no evidence of contamination by 
2,3,7,8-TCDD or 2,3,7,8-TCDF in samples of 
brook trout from a hatchery, with limits of detec- 
tion varying from 0.6 to 2.2 ppt. Analytical results 
showed the 2,3,7,8-TCDD concentration in the 
striped bass from the Hudson River and its estuary 
to be significantly higher than the concentrations 
— in striped bass from Chesapeake Bay and 
ode Island coastal waters. A similar result was 
obtained from 2,3,7,8-TCDF, although the level of 
significance was reduced. The finding that concen- 
trations of 2,3,7,8-TCDD ter than 5 ppt are 
confined to fish from the Hudson River should be 
considered in relation to the life cycle of the spe- 
cies. An effective program to control 2,3,7,8- 
TCDD/2,3,7,8-TCDF in the Hudson River striped 
bass population will require a knowledge of the 
sources of the contaminants to the river. Tentative 
findings suggest that these contaminants do not 
ee ee oe eee ae per 
udson River such as those previously described 
in polychlorinated biphenyl discharges. The pres- 
ence of 2,3,7,8-TCDD as the only TCDD isomer 
in the sediment and fish suggests that the source of 
contamination is a chemical such as trichloro- 
phenol where 2,3,7,8-TCDD is the only PCDD 
isomer which can be readily detected. Polychlori- 
nated biphenyls are a possible source for 2,3,7,8- 
TCDF, with the documented evidence for prefer- 
ential bioaccumulation of 2,3,7,8 substituted iso- 
mers accounting for the absence form the fish 
tissue of the other TCDF isomers found in the 
sediment. The similar concentrations in the fish 
over a 2 year period suggests that there is a con- 
stant exposure level in the river, but evaluation of 
sources requires additional data. (Baker-IVI) 
W86-00388 


DISTRIBUTION AND RATE OF DISAPPEAR- 
ANCE OF FLUORENE IN POND ECOSYS- 


TEMS, 

Columbia National Fisheries Research Lab., MO. 
T. P. Boyle, S. E. Finger, J. D. Petty, L. M. Smith, 
and J. N. Huckins. 

Chemosphere, Vol. 13, No. 9, p 997-1008, 1984. 3 
Fig, 2 Tab, 35 Ref. 


Descriptors: *Fluorene, *Ponds, *Fate of pollut- 
ants, Distribution, Evaporation, Degradation, Sedi- 
ments, Macrophytes, ystems, Trophic level, 
Phytoplankton, Dissolved oxygen. 


The environmental fate of fluorene applied at dif- 
ferent concentrations to various experimental pond 
ecosystems was examined with emphasis on esti- 
mating the role of several physical, chemical, and 
biological factors in determining the relative distri- 
bution of fluorene in aquatic ecosystems and exam- 
ining the nn’ of the ceneultel ters of fluo- 
rene to predict relative rates of its disappearance. 
Fluorene rapidly disappears from freshwater pond 
ecosystems. This disappearance is considered to 
have occurred in two modes: evaporation and sub- 
limation from the surface of the , and degra- 
dation of the parent compound. Most of the fluo- 
rene applied to the ponds was not accounted for by 
the measurements taken in water, mud and plants. 
The trophic state of a lentic ecosystem may affect 
a number of environmental variables that also play 
important roles in determining the persistence of a 
chemical contaminant. Two factors connected 
with the level of productivity were significantly 
associated with the rate of fluorene disappearance: 
the density of phytoplankton as indicated by chlo- 
rophyll a, and the dissolved oxygen concentration 
at dawn. The rate of disappearance of fluorene was 
also linked to differences in productivity. Where 
the mean level of chlorophyll a was high, the rate 
of fluorene disappearance was also high; when the 
oxygen concentration over the nocturnal period, as 
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indicated by an early morning measurement, 
dropped low enough, fluorene degradation was 
retarded. The results of this study —_ that eutro- 
phic lakes and ponds are better able to degrade 
organic compounds such as fluorene than are oli- 
gotrophic systems. Moreover, aquatic environ- 
ments with low dissolved oxygen concentrations 
may potentially have lower degradation potentials. 


W26-0039 1 


CASE OF POLYCHLORINATED BIPHENYL 

CONTAMINATION OF WATER AND SEDI- 

MENT IN THE SLOVENIAN KARST REGION 
IGOSLAVIA), 


(vU 
Maribor Inst. of Public Health (Yugoslovia). 
S. Brumen, M. Medved, E. Voncina, and J. Jan. 


Chemosphere, Vol. 13, No. 11, p 1243-1246, 1984. 
2 Fig, 8 Ref. 


Descriptors: *Polychlorinated bi henyls, *Fate of 
pollutants, *Karst hydrology, *Slovenia, *Yugo- 
slavia, Industrial wastes, raste disposal, Sedi- 
ments, Water analysis, Chlorinated hydrocarbons,. 


An incident is described in which polychlorinated 
biphenyls (PCBs) from an electro-industrial plant 
waste dump draining into groundwater channels in 
karst terrain have contaminated a potable water 
source. PCB composition data were obtained using 
quadropole GC-MS and capillary GC. The aver- 
age level of PCBs determined in water was 0.3 
micro-g/I and in sediment was 55 micro-g/g. From 
the negligible decline of degradable PCBs relative 
to the more persistent components, the impression 
is given that PCBs in a karst environment are 
rather stable. The decline of some lower chlorinat- 
ed components in the PCB profile of sediment is 
more pronounced and could be explained as due to 
some physico-chemical effects such as lower incor- 
poration into the sediment, transportation to air, 
release to water, and higher susceptibility to degra- 
dation. —* ) 
W86-0039 


COPPER, ae CADMIUM, AND LEAD IN 
SCALLOPS LACOPECTEN MAGELLANI- 


CU 

Department of Fisheries and Oceans, St. Andrews 

(New Brunswick). 

S. Ray, M. Woodside, V. E. Jerome, and H. Akagi. 
fea Vol. 13, No. 11, p 1247-1254, 1984. 

1 Fig, 2 Tab, 8 Ref. 

Descriptors: *Scallops, *Bays, *Georges Bank, 

*Browns Bank, *Bay of Fundy, ee *Zinc, 

*Cadmium, *Lead, Metals, Fate of pollutants, Fish. 


The total body burden of Cd for similar sized 
scallops from Georges and Browns Banks ranged 
from 135 to 245 micro-g com with ool 71 
micro-g for scallops from the Bay of Fundy. The 
concentrations of Cd in individual tissues in all 
cases were also yo than those for Bay of Fundy 
scallops. Such differences did not occur for Cu, 
Zn, and Pb. The high body burden of Cd in 
scallops from Georges and Browns Banks far away 
from any known source of anthropogenic input is 
surp! and suggests a natural origin. The obser- 
vation that Cd concentrations in medium sized 
animals are significantly lower than in either small- 
er or large animals has not been previous- 
ph and nf apernd physiological factors controlling it 
xamined. It is not known whether high 
reg of the metal in the various tissues cause any 
physiological damage to the scallop but complete 
absence of large scallops from Browns Bank and 
their relative scarcity from George Bank may be 
related to the high body burden of Cd. There is 
also the possibility that the absence of large scal- 
lops may be related to the intense fishing in the 
area. (Baker-IVI) 
W86-00393 


INTENSIVE CARP REARING IN LAKES AND 
EUTROPHICATION (KARPFENINTEN- 
SIVBEWIRTSCHAFTUNG VON SEEN UND 
EUTROPHIERUNG), 

Bezirks-Hygieneinspektion und -Inst., Potsdam 
(German D.R.). 


L. Kalbe. 
Acta Hydrochimica et Hydrobiologica, Vol. 12, 
No. 2, p 145-152, 1984. 5 Tab, 25 Ref. 

Desciipiors: *Carp, *Aquaculture, *Eutrophica- 
tion, Phytoplankton, Zooplankton, Lake’ sedi- 
ments, Chlorophyll, Primary se ae 9g Cycling 
nutrients, Aquatic plants, Galenbeck 


In Galenbeck lake, a shallow lake covering 700 ha 
~ having a nutrient load of 0.23 g/sq ma P and 
ma N, in 1965 a stock of 500 /ha was 
catablished and fed with grain This stock of carp 
peace tar in a considerable disturbance and redepo- 
sition of the soft lime sediments; the rich sub- 
mersed vegetation disappeared and the phyto- 
plankton reached a maxima of 885,420 ‘ml, 
whereas the zooplankton reached only 4530 ind./1. 
The chlorophyll content increased to 464 mg/cu 
m, and the depth of visibility decreased to 10 cm. 
The total planktonic primary production is estimat- 
= at at least 500 g/sq ma C. These changes are 
led as eutrophication, caused mainly by inter- 
fertilization by an intensified recirculation of 
nutrients from the sediment, but also by the fertil- 
ization which is connected with feeding. The fish 
rearing ceased and the stock of carp was fished off; 
in 1970 a restoration of the lake began, and in 1974 
the lake again reached its original state as a clear- 
water lake with an abundant population of macro- 
phytes, supported by the P-retention in an up- 
stream storage reservoir for spray-irrigation water. 
(Author’s abstract) 
W86-00406 


PROBLEM OF INTENSIVE CARP REARING 
IN LAKES AND EUTROPHICATION (ZUR 
FRAGE DER KARPFENINTENSIVBEWIRTS- 
CHAFTUNG VON SEEN UND EUTROPHIER- 
UNG), 

DR fuer 


D. Barthelmes. 
Acta Hydrochimica et Hydrobiologica, Vol. 12, 
No. 2, p 1153-161, 1984. 24 Ref. 


Descriptors: *Carp, *Aquaculture, *Eutro of 
tion, Macrophytes, Aquatic plants, Peri en 
Phytoplankton, Lake sediments, Galenbec 


Binnenfischerei, Berlin (German 


Normally, rearing at medium densities is con- 
nected with the promotion of daphnia and filtra- 
tion effects up to ‘clear-water states’. Because of 
the reduction of submerged plants and of the peri- 
iyo. this form of rearing should be possi- 
le in eutrophic shallow lakes with a slight nutrient 
introduction without any considerable eutrophica- 
tion. Due to the deterioration of the light cli 
Pes cs of the sediment, even reductions 
roduction are possible. In the case of 
G Patek e a drastic reduction of submerged 
macrophytes occurred in with an in- 
creased development of plankton, only general es- 
timations being available of the yo of macro- 
phytes and phytoplankton in the overall = 
tion. The phytoplankton increase is ny ree 
by the absence of filtering soaenlane. ue to an 
insufficient reduction of the ind\ indigenous fish stocks. 
In Galenbeck Lake, the structural changes in the 
ecosystem were due both to the high degree of re- 
suspension of the very mobile lime sediment and 
the absence of hard bottom areas, which made the 
total reduction of the macroflora possible. (Au- 
thor’s abstract) 
W86-00407 


SIMULATION OF NITRATE DEGRADATION 
IN GROUNDWATER (SIMULATION DES NI- 
TRATABBAUS IM GRUNDWASSER), 

DR) fuer Binnenfischerei, Berlin (German 
M. Schwan, D. Kramer, and C. Gericke. 

Acta Hydrochimica et Hydrobiologica, Vol. 12, 
No. 2, p 163-171, 1984. 2 Tab, 11 Ref. 


Descriptors: *Groundwater pollution, *Nitrates, 
*Degradation, *Simulation, Groundwater _re- 
charge, Wastewater disposal, Diffusion, Convec- 
tion, Kinetics, Differential equations, Model stud- 
ies. 


Ten reaction vessels containing 1 cu m were used 
as the experimental arrangement. They were filled 
with coarse sand or fine gravel and installed 60 cm 
below the floor. The pore volume (water satura- 
tion) was 227-260 1. conditions were 
established by the addition of 6 g glucose at stor- 
age. The reactors were pated tap water with 50 
and 200 mg/l NO-3 from KNO3 in such a way that 
a volumetric rate of flow of 0.2, 0.4 and 0.8 1/d was 
created. The volumetric rates of flow correspond- 
ed to the natural recharge of groundwater, the 
recharge of groundwater under the conditions of 
irrigation and the conditions of an intensive 
wastewater ground treatment. In the effluent from 
the reaction vessels the nitrate concentration was 
determined every month. It was stationary from 
the 7th to the 55th month after the beginning of the 
experiment. The experiments are evaluated by 
means of a model which takes into account the 
diffusion, convection and kinetics of the nitrate 
degradation according to Michaelis-Menten. A 


— method for solving homogeneous non-linear 

tial equations of the second order is pro- 
posed. The experimental and model results show a 
good agreement and prove the very slow nitrate 
degradation in the groundwater with kM = 210 

mg/l, v max = 1.5 mg/l.d or kl = 
(Author’s abstract) 
W86-00408 


0.005/d. 


INDICATOR BACTERIA IN WATER AND 
STREAM SEDIMENTS NEAR THE SNOWY 
RANGE IN SOUTHERN WYOMING, 

Rocky Mountain Forest and Range Experiment 
Station, Fort Collins, CO. 

H. L. Gray, and J. C. Adams. 

Water, Air, and Soil Pollution, Vol. 25, No. 2, p 
133-144, June, 1985. 4 Fig, 3 Tab, 21 Ref. 


Descriptors: *Bioindicators, *Bacteria, *Stream 
pollution, *Sediments, *Wyoming, Fecal coli- 
forms, Fecal streptococci, Water pollution sources, 
Coliforms, Pollutant identification, Grazing, 
Recreation. 


Water samples were taken at eight pools in streams 
in the Nash Fork watershed after snowmelt in the 
summer of 1980. The watershed is below the 
Snowy Range escarpment, and principal land uses 
include skiing and other winter sports, sheep and 


coliforms (FC) and fecal 

counts in undisturbed poo 

trons © 90 30 ccldabes per 100 mL of water. 

FC densities were less 1 colony per 100 mL of 
water in only 10 of 24 samples taken during the 3 
month study. The streamwater was questionable 
for drinking without treatment, but was suitable 
for all other recreational uses. The main sources of 


and were also hi: at sites most i 
sheep and cattle. densities ranged 
19.5 times greater in the pool effluent 


major long-term, cumulative increases in 
densities in stream water and bottom sediment due 
to past and present sheep and cattle i 


recreation use. The levels of FC and | densities 


long winters, annual streamflow replenishment 
from the melting snowpack, and scouring of 
prod yelliparpce. Raper 9 << gy le dre yom Ps 
runoff. (Baker-IVI) 





SEDIMENT ACID NEUTRALIZATION IN 
SOFTWATER 


Minnesota U: » epee Dept. of Civil and 
niv., oO 

Mining Engineerin 

For wena rimary bibliographic entry see Field 2H. 


IMPACT OF THE SILVER 
POPHTHALMICHTHYS 


t i Srodladowego, 
5 t. of Pond Management. 

W. Piotro’ 

Ekologia Polska, Vol. 32, No. 2, p 307-339, 1984. 

10 Fig, 5 Tab, 58 Ref. 


Descriptors: *Fish farming, *Silver carp, *Fish 
| ome *Physicochemical properties, Aquaculture, 

lived oxygen, Chlorophyll, Carp, Primary 
productivity, on Phe stay 


The effect of the silver carp on the physico-chemi- 
cal f itat was stud- 
made of the mecha- 


all cases, i 
was found of pg content in the water and 
higher primary production, relative to the con- 
trol ponds $ stocked with carp alone. The loading of 


larvae. The silver carp caused an intensive gro 

of the phytoplankton via a complex effect on on the 
ecosystem. paca it did not the — 

concerning the control of water eutrop 

tion, the silver carp played a positive role as a 
factor taking part in the control of the living 
conditions of the fish in the It gave an 
additional piscicultural production due to a better 
utilization of the food resources of the habitat. It 
may be considered a species desirable in fish farm- 


ae in carp eens. (Baker-IVI) 


SEDIMENT COMPOSITION FOR NONPOINT 
SOURCE POLLUTION ANALYSES, 
Purdue Univ., Lafayette, IN. Dept. of Agricultural 


G. Re Poste, R.A. Young, and W. H. wre 
ransactions of the American 


Ti Society of Agricul- 
tural Vol. 28, No. 1, p 133-139 and yr 
January/February, 1985. 5 Fig, 2 Tab, 23 Ref. 
DOE contract W-7405-ENG.36. 


Descriptors: *Nonpoint water pollution sources, 
*Pollutant = ole *Path of pollutants, *Sedimen- 


tation, Soil properties, Clay, ay Agree. 
Sand, equations, Model studies. 


A report is offered of the development of relation- 
pon Po carmen apie ger Boel me op 
tion of Geeta eee Gaited pasate pincer 


bution spears ype ged as St the 
seetiee Cees wok eaoner Beceem bane 
distribution in the matrix soil. Important sediment 
particle classes identified were beh pee clay, pri- 
seeey Si, end seeaeny coed gate, 
‘ge aggregate. The equations calculate the 
faction ofthese class nthe sediment ail poi 
- Comes Se cee See Steae Se 
aggregates class, and the clay, silt, and sand 
fractions in the large class. The equa- 
tions derived for estimating the composition of the 
particle classes can be used, together with i 
surface areas, to compute enrichment ratios for 
evaluating the change in contaminant concentra- 
tion of sediment when deposition changes the com- 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


position of the sediment. The equations describe 
sediment characteristics at the it of detachment 
and not at the edge of fields. are intended for 
use in sediment yield models, for field- 
sized areas, that route sediment by particle classes 
Oe eo) eee Seer 

y transport and ition between the 
point of d yh a and edge of field. (Baker-IVI) 


RELATIONSHIP OF CELLULAR PHOSPHO- 
RUS IN THE CYANOBACTERIUM NODU- 
LARIA TO PHOSPHORUS AVAILABILITY IN 
THE PEEL-HARVEY ESTU. 


ARINE SYSTEM, 
Western Australia Univ., Nederlands. Inst. of Ag- 
yen bibliographic Field 2L. 
‘or primary bibliographic entry see Field 2L. 
W8600531 P 


TRANSFORMATIONS OF SUBSTANCES IN 


). 

N. Krassovski, A. A. Korolew, S. I. 
Scholdakowa, R. Koch, and H.-J. Dobberkau. 
Acta Hydrochimica et Hydrobiologica, Vol. 12, 
No. 4, p 363-368, 1984. 2 Tab. 


Descriptors: *Chemical reactions, *Fate of pollut- 
ants, *Toxicity, Bioaccumulation, Water treatment, 

inking water, Carcinogens, Mutagens, Terato- 
gens, Organic compounds, Oxidants. 


Chemical substances can be transformed under the 
influence of physical/chemical and/or biochemical 
active factors. By this, the ecotoxicological and 
hygiene-toxicological properties and effects of the 
substances are changed also with respect to toxici- 
ty, late effects (carcinogenetic, mutagenic, terato- 
genetic ones) as well as the bio- and geo-accumula- 
tion behavior. Such transformations occur also 
during water treatment, and therefore also the 
properties and effects of the transformation prod- 
ucts have to be taken into account for determining 
the limit values for pollutants in raw water for the 
newer of drinking water. Since frequently one 
re grr wa known transformation mony 

or mixtures of a coefficient of 
suggested for the evaluation. It is the quotient of 
the threshold concentrations of the initial sub- 
stance and of the transformation products for the 
different (organoleptic, toxic, carcinogenic, terato- 
etc.) effects. For several organic substances 
it is demonstrated that the transformation products 
can be regarded less toxic compared with the 
initial substance. Strong oxidants, however, cause 
an increased danger in many cases, (Author’s ab- 


stract) 

W86-00538 

BETWEEN ORGANIC 
CHEMICAL OXYGEN 


Colosbotonahe Akademie Ved, Prague. Hydro- 
For oon y bibliographic Field 2K. 

or entry see Fie! ‘ 
Ww86.00540. 


yo gr 
eyed 


MODEL OF A BACTERIAL CULTURE UTILIZ- 
ING A TOXIC SUBSTRATE IN CONTINUOUS 
FLOW CONDITIONS, 
ca Be se, Ber ence Als Inst. za 
Izsledvaniya i Yadrena Energetika. 
re eee. yo ree rie 


1p 637-643, 1984.3 Fig, 
Not 6, p 637-643, 1984. 3 12 Ref. 


pane: gee *Bacteria, *Toxic substances, Mathe- 
equations, Fate of pollutants, a 
wastewater treatment, Enzymes, Bacterial d 
position. 


A model for the population growth of a bacterial 
culture meee by use of a single toxic substrate is 
presented and discussed. The model for an enzy- 
matic reaction with one substrate, which simulta- 


drobiologica, Vol. 12, 
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neously acts on the enzyme as an irreversible inhib- 
itor, is: S + E (which leads irreversibly to E’ with 
rate constant k sub 3) leads reversibly to C (k sub 1 
= forward rate constant, k sub -1 = backward 
rate constant), which in turn leads irreversibly to P 
+ E, with rate constant k sub 2, in which S = 
substrate, E = enzyme, E’ = inactivated enzyme, 
and P = product. The equation for the stationary 
state has the form dc/dt = 0 = k sub 1(; (s-c) (e-c-e’) 
- k sub -1(c) - k sub 3 32) - k sub 2 (c), in which 
the small letters are the ig concentra- 
tions. It is assumed that the velocity of inactivation 
of the enzyme is proportional to the square of the 
concentration of the substrate: de’/dt = k sub 3 
(s(2)). To use the equation in the stationary state, it 
is suggested that the concentration of the inactivat- 
ed enzyme is negligibly small compared to the 
concentration of active enzyme. The relative ve- 
locity of growth of the bacterial culture, the 
growth of the bacterial culture that degrades sub- 
strate S, the influence of the concentration of toxic 
substrate on the relative velocity of biomass syn- 
thesis may be obtained from this model. The model 
applies in the investigation of the stability of the 
biological processes employed for the degradation 
of different toxic substances and for the explana- 
tion of the specific mechanism of the inhibiting 
action of the toxic substances on the various micro- 
organisms. The model may be used for selecting 
optimum conditions and parameters for biodestruc- 
tion of noxious substances in water pools and puri- 
fiers. (Rochester-IVI) 

W86-00549 


ACID MINE DRAINAGE CONTAMINATES 
a OF A TENNESSEE WATER- 
Tennessee Cooperative Fishery Research Unit, 
Cookeville. 

C. J. O’Bara, and R. D. Estes. 

Environmental Geology and Water Science, Vol. 
1, No. 3, p 159-161, 1985. 2 Tab, 7 Ref. 


Descriptors: *Groundwater pollution, *Acid mine 
drainage, *Springs, *Tennessee, Water pollution 
sources, Surface mines, Abandoned mines, Acidity, 
Hydrogen ion concentration, Sulfates, Iron, Man- 
ganese, Elevation, Hydrogeology. 


Surface mining began in the West Fork of the 
Obey River Watershed, Tennessee, during the 
early 1900s and ceased in the 1950s. Water samples 
were collected from 18 natural socings within the 
West Fork of the Obey River wa ed to deter- 
mine if groundwater was adversely affected by 
runoff from abandoned surface coal mines. Six 
springs were found to be affected severely and 
deemed unfit as a source of potable water. The 
degraded springs were located on the Cumberland 
Plateau and along the western escarpment of the 
plateau. Generally, water of affected springs had 
pH less than 6.0, total alkalinity less than total 
acidity, and high sulfate, iron, and manganese con- 
centrations. Water quality of the remaining springs 
was essentially unaffected. Three major factors 
were identified as possible causes in determining 
the quality of groundwater in the watershed. The 
proximity of a spring to an abandoned mine was 
considered important in determining the quality of 
the water. A second factor was the elevation at the 
outflow of a spring, which can be associated with 
different aquifers. third factor was the geolog- 
ical characteristics of the strata surrounding the 
spring. (Moore-IVI) 

W86-00555 


DISTRIBUTION AND BACKGROUND OF 
TOTAL MERCURY IN SEDIMENTS FROM 
BOHAI BAY, 

National Bureau of Oceanography, Hangzhau 
(China). Second Inst. of Oceanography. 

X. Zhang, and X. Liao. 

Marine Sciences, Vol. 9, No. 1, p 32-37, January, 
1985. 9 Fig, 2 Tab. 


Descriptors: *Mercury, *Sediments, *Bohai Bay, 
*China (Peoples Republic), Heavy metals, Water 
pollution sources, Estuaries, Bays. 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5B—Sources Of Pollution 


One hundred twenty-one samples of the surface 
sediments were taken from Bohai Bay (Peoples 
Republic of China) in 1978-1980; their total mercu- 
ry values ranged from 0.005 to 0.560 , with an 
average value of 0.065 ppm. The levels 
(0.05 ppm) were in the west part of the Bay 
adjacent to the ae of Beitang. The contents of 

rapidly with increasing dis- 
ee tow ae on the estuary. The area of Bohai Bay 
polluted by mercury accounts for 5%. According 
to the data from 7 cores, the background of total 
mercury was confirmed to be 0.05 ppm. (Author’s 


abstract) 
W86-00579 


PROCESSES OF BIOACCUMULATION: THE 
IMPORTANCE OF CHEMICAL SPECIATION, 
Institute for Marine Environmental Research, 
Plymouth 

A. Nelson, mkin. 

Marine Pollution Bulletin, Vol. 16, No. 4, p 164- 
169, April, 1985. 3 Fig, 45 Ref. 


Descriptors: *Chemical speciation, *Marine pollu- 
tion, *Bioaccumulation, Heavy metals, Organic 
— unds, Mercury, Lead, Bioassay, Bioavailabi- 
ity. 


The realization of the importance of chemical spe- 
ciation in marine pollution studies has brought 
chemists and biologists — such that not only 
can the chemical and geoch behavior of a 
pollutant be evaluated but this can be linked to the 
extent of toxicological effect of the predominant 
es & the contaminant. This combination of 
chemical and biological understanding is an essen- 
tial prerequisite of predictive modelling of the bio- 
logical impact of pollutants. The chemical cycling 
of mercury in the environment is used as an exam- 
ple of the concept of chemical speciation. The 
primary barrier between an organism and its envi- 
ronment is the cell membrane. The toxicity of 
many agents is related therefore to their lipid solu- 
bility and thus to their ability to pass through the 
lipoprotein membrane of the cells. Since the lipid- 
soluble species tend to be retained in the mem- 
branes and fatty tissues of organisms, bioavailable 
compounds also are very often accumulated. Vari- 
ous carrier species in the membrane serve to facili- 
tate the passage of molecules and ions. Also the 
organism/water boundary represents an interface 
where the surfactant properties of the transported 
moiety will determine to some extent its bioavaila- 
bility. Experimental investigations of bioavailabi- 
lity are reported for heavy metals, and organic 
compounds. Meth ee 
chemical speciation are discussed inc — 'ysio- 
chemical methods, electrochemical meth i and 
—— (Baker-IVI) 
W86-00600 


EFFECT OF PH ON METHYL MERCURY 
PRODUCTION AND DECOMPOSITION IN 
LAKE SED 


Manitoba Univ., Winnipeg. Dept. of Microbiology 
P. S. Ramial, J. W. M. Rudd, A. Furutani, and L. 


un. 

Canadian Journal of Fisheries and Aquatic Sci- 
ences, Vol. 42, No. 4, p 685-692, Apel 1985. 34 
Ref. NRC grant 79-0312. 


Descriptors: *Hydrogen ion concentration, 
*Methyl mercury, *Decomposition, *Lake sedi- 
ments, Mercury — Ontario, Interstitial 
water, Methylation, ylation, Acidification. 


Mercury methylation was measured in surficial 
sediments taken from unacidified and experimental- 
ly acidified lakes in the Experimental Lakes Area, 
northwestern Ontario. A reduction in the pH of 
sediments lowered the rate of Hg-203 methylation. 

Methylation was undetectable at pH < 5.0. This 
decrease in mercury methylation was probably re- 
lated to a —. of available inorganic mercury 
when the pH of the sediment porewater was re- 
duced. Below pH 6.0, inorganic mercury concen- 

trations in porewater, measured with 203Hg, were 
reduced to less than 20% of that found at unaltered 
pH. A comparison of methylation and demethyla- 
tion rates was made at various pH’s. The rate of 
demethylation decreased to a lesser extent than 


methylation as the pH was lowered. This research 
indicates that enhanced mercury methylation in the 
jae wey dl is not responsible “for the observed in- 

in mercury levels in fish from acidified 
lakes. lakes. (Author’ 's abstract) 
W86-00605 


(CKEL ACCUMULATION 


Massachusetts Inst. of Tech., Sameer Ralph M. 
— Lab. for Water Resources Hydrodyn- 


ri J. Watras, J. MacFarlane, and F. M. M. Morel. 
Canadian Journal of Fisheries and —_ Sci- 
ences, Vol. 42, No. 4, p 724-730, April, 1985. 4 Fig, 
2 Tab, 42 Ref. 


Descriptors: *Nickel, *Bioaccumulation, *Food 
chains, *Geochemistry, Scenedesmus, Daphnia, 
Particulate matter, Algal growth, Sediments. 


The accumulation of Ni in two levels of a simple 
aquatic food chain was determined as a function of 
the concentration of the free metal ion. In NTA- 
buffered media, Scenedesmus obliquus accumulat- 
ed Ni to concentrations 30-300 times above ambi- 
ent. At pNi (= -log Ni(2+) concentration) below 
8, algal growth rate declined, cellular Ni quota 
increased, but no change in the relative size of 
labile and nonlabile Ni pools was detected. In the 
same media, Daphnia also concentrated Ni 
but feeb oale to levels ly above ambient. Both 
— (72- cy and long-term (13-d) incubations 
Ca that direct uptake from 
per ha rather than uptake from ingested algae 
was the primary accumulation vector. There was 
no bio: ication from the algae to the zoo- 
ay cad paceman Ni was concentrated 
presumably in fe matter, which normally sinks 
to the sediment. (Author’s abstract) 
W86-00607 


5C. Effects Of Pollution 


CALCIUM CHLORIDE: ENVIRONMENTAL 
AND TECHNICAL INFORMATION FOR 
PROBLEM SPILLS. 

Environmental Protection Service, Ottawa (Ontar- 


May 1984. 76 p, 27 Fig, 6 Tab, 112 Ref. 


Descriptors: *Water pollution effects, *Fate of pol- 
lutants, *Calcium chloride, *Chemical 
*Spills, *Aquatic life, *Toxicity, *Water pollution 
prevention, Transportation, Lakes, Fi |, Envi- 
ronmental effects, Pollutant identification, Chemi- 
cal properties, Physical properties. 


Information useful for designing countermeasures 
for calcium chloride spills and for assessing their 
effects on the environment includes a summary of 
pertinent data, chemical and physical properties, 
production and transportation, fate in the environ- 
—_ toxicity to aquatic life = other organisms, 
coun and analytical meth- 
Py When spilled into water, calcium chloride 
dissolves rapidly. Mixing in still water is by molec- 
ular ion; in streams, by turbulence. Nomo- 
grams are given for calculating calcium chloride 
concentrations in nontidal rivers and in lakes. If 
spilled onto soil, the tial for contamination of 
groundwater and surface water exists. Nomograms 
show how calcium chloride travels in coarse sand, 
silty sand, and clay till. The 4-day median lethal 
toxicity for aquatic life is > 1000 mg per liter. 
Fishkills were reported at concentrations of 555 
mg per liter (168 hours) to 7752 mg per liter (22 
hours). Toxicity studies on fish, and micro- 
organisms at levels of 84,000 to 22,080 mg per liter 
are reported. Three methods are su for 
treating water contaminated with calcium chlo- 
ride: (1) add soda ash and neutralize the clear 
water with hydrochloric acid, (2) mixed ion ex- 
—— hy (3) reverse osmosis. 


FERRIC CHLORIDE: ENVIRONMENTAL AND 
—— INFORMATION FOR PROBLEM 


a Protection Service, Ottawa (Ontar- 
io). 
August 1984. 88 p, 22 Fig, 6 Tab, 192 Ref. 


Descriptors: *Water pollution effects, *Fate of 
lutants, *Ferric chloride, *Chemical spills, * 
*Aquatic life, oe *Water rin per 
tion, Transportation, Rivers, Lakes, Fi Envi- 
ronmental effects, Pollutant identification, Chemi- 
cal properties, Physical properties. 


for fi on nlocide opis need their 
ior ferric c lor assessing 

Gian an 0 cmmiaaael ual aeaionat 
sroduntion andl tesanpartisigns Nese ts Ws SaaS. 
production and transportation, fate in the environ- 
ment, toxi to aquatic life and other organisms, 
previous experiences, suggested countermeas- 
ures, and malvheal methoee Whew into 
water, ferric chloride dissolves and ar sanee. 
Mixing takes place by molecular diffusion 

water and by turbulence in streams. Ferric chlo- 
ride hydrolyzes in all but the most acid water 10 
form a hydrous ferrous oxide suspension. Nomo- 

grams are given for calculating pollutant concen- 
trations in nontidal rivers and in lakes. If spilled 


camttan ae are Hated. 
Ferric chloride does not biodegrade It onlin 
to sludge volume accumulation in water treatment 


plants. It inhibits slud; 3 peg 


treatment plants at 
into water caiees 


chloride 
A comemeill weer Gely aor te 
neutralized with a base such as sodium bicarbonate 
and the resulting precipitate removed by sedimen- 
tation or filtering. 

W86-00310 


CHLORINE: ENVIRONMENTAL AND TECH- 
NICAL INFORMATION FOR PROBLEM 


Environmental Protection Service, Ottawa (Ontar- 
10). 
March 1984. 122 p, 31 Fig, 10 Tab, 256 Ref. 


Descriptors: *Water pollution effects, *Fate of pol- 
tai he Tosi, “Wp palate pve 
uatic life, *Toxicity, *Water pollution preven- 
tion, Ri Riven Lakes, Fishkill, Inver- 
po wor Amphibians, — animals, Degrada- 
tion, Environmental effects, Pollutant identifica- 
tion, Chemical properties, Physical properties, Ac- 
dvened carbon. 


Information useful for designing countermeasures 
for chlorine spills and for assessing their effects on 
the environment Senco seaeapies acesanion 
on, a oo properties, production 
and transportation, fate in the environment, toxici- 
ty to aquatic life and other 
countermeasures, 
analytical methods. When 


bah myo Heng 
eae 
ishkills have been reported 
concentrations of 0.3-2.2 mg per 
sures up to 4 hr. Fish to 


may be treated by acidification with sulfuric 





(pH_2.0-3.0) followed by reduction with sodium 
ite. 
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COASTAL MARINE RESOURCES INVENTO- 
RY, 1983; PEMAQUID POINT TO SPRUCE 
Maine ‘State Dept. of Marine Resources, West 
Boothbay Harbor. Marine Resources Lab. 
D. J. Card, and R. A. Aho. 
(1984). 432 p, 8 Tab, 34 Maps, 305 Ref. 

iptors: *Water pollution effects, *Fate of pol- 
lution control, *Marine re- 


Wildlife, Boat “ P id P 
water, fe, ting, Pemaquid Point, 
Spruce Head, Maps, Shellfish. 


the 
uid Point to Spruce Head 253 
resources were i — which are susceptible to 
oil spill damage. These were classified into prior- 
pe Baayen oa acres with 

ae ae over ushels wo 
million) are considered a sepa ear 
Sp aseunoenonstdeene tall uacul- 
fare pen ye anes tone pee af lustrial 
intakes, and yards. Priority III is 
sand beaches, parks, wildlife preserves, critical 
areas, and natural areas. Priority IV is scenic sites, 
historic sites, and boat ramps. A user’s guide gives 
directions for response to an oil spill on the 
coast. The fate of oil in the marine environment 
pode age tie grtaaetens wach maa ream 
ra (fish and invertebrates) are discussed. 


ABATE: EFFECTS OF THE erg 
BLUEGILLS AND 


TOs, 1981. 6 p, 3 Fig, 3 Tab, 11 Ref. 
‘Abate, *Insecticides, *Water pollu- 
Boe *Bloceils, Fish, *Invertebrates, 


cacuineataite Ecologi 
Growth Fish physiology, Pesticides, 


‘onds, 
effects, 
‘ae, Bio- 


gills macrochi 
ponds treated with 18 g/ha fewer bluegill fry were 
luced than in control ponds, brain acetylcho- 
(AChE) a Pe not affected, and 


mended rate should have little adverse effect on 
wee (Author’s abstract) 


SOURCES, CHEMISTRY, FATE, AND EF- 
FECTS OF CHROMIUM IN AQUATIC ENVI- 
Ecological Anal 


For prmary Wig nyse 


entry see Field 5B. 
EFFECTS OF OIL ON AQUATIC ORGANISMS: 
A REVIEW OF SELECTED LITERATURE, 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Oklahoma State Univ., Stillwater. Water Quality 
Research Lab. 

S. L. Burks. 

American Petroleum Inst., Washington, DC. 69 p, 
6 Tab, 195 Ref. 


Descriptors: *Oil spills, *Reviews, *Water pollu- 
i *Oil pollution, *Ecosystems, * 

carbons, *Aquatic animals, *Aquatic plants, Aquat- 
ic environment, Oil, Oily water, Algae, Diatoms, 
Petroleum products. 


ga 
—— 


species, bu canbiie 
Shcaninenbe physical barriers. Most investi- 
gations indicate that both freshwater and marine 
communities are capable of recovering from an oil 
spill incident within - year. Measured concentra- 
tions of petrogenic hydrocarbons in the water 
column have been capunted to range from non- 
detectable to 60 micrograms/liter. dis- 
persants may temporarily increase levels of hydro- 
carbons in the water column, up to 200 micro- 
grams/liter. — molecular — aromatic hy- 
drocarbons ipate rapidly while compounds 
= low aqueous solubility persist longer after an 
oil spill. The toxic properties of crude oils appear 
to be related to the percentage concentration of 
aromatic hydrocarbons, molecular weight, and 
aqueous solubility. Except for the 4- and 5-ring 
lynuclear aromatic hydrocarbons, the relatively 
Tethal effects to marine fish and inv 
appear to increase from mono-aromatics to alkylat- 


tt refined oil on aquatic ecosystems 
cause extensive mortality of sessile 


and most crustaceans appear to be very susceptible 
to the water soluble frection of crude oils. Growth 
of some of a oced worms appears to be 
tolerant. test potential threat to aquatic 
ecosystems may be the continuous long-term con- 
tamination with petroleum hydrocarbons in surface 
water runoff from urban areas and in wastewater 
from municipalities in industrial areas. 

W86-00349 


peg nad MATERIALS SPILLS-MANAGE- 
Texas Transportation Inst., College Station. 

For primary bibliographic entry see Field 10D. 
W86-00350 


IMPACT OF XENOBIOTIC CHEMICALS ON 
MICROBIAL ECOSYSTEMS. 

Fish and Wildlife 
Technical 


B. Thomas Jo 


tens Ssliamoaegpalamh *Peraguat, °Aquatic pope 
rganisms, ‘Aquatic popu- 
i tics, *Detritus, *Organic com- 
unds, Ecological effects, Aquatic environment, 
vironmental impact statement, Pesticides, Her- 
bicides, Microenvironment, Microbiological stud- 
ies, Industrial wastes, Environmental effects. 


Service, Washington, DC. 
No. 107, 1982. 36 p. Edited by 


mee poeeane ss 
American Society for 


to meeting participants. 

Sean aaa 

—. (environmental risk assessment), the effects 
on non- 


—— outlined # ur use in assessing 
A paper ing with the cellular 
mechanisms of peraquattxicty Was aso preset 


Effects Of Pollution—Group 5C 
W86-00352 


ENVIRONMENTAL RISK ASSESSMENT: THE 
POTENTIAL ROLE OF MICROBIAL EFFECTS 
TESTING, 


Environmental Protection Agency, Washington, 
DC. Office of Pesticides Toxic Substances. 
J. D. Walker. 
In: Technical of the U.S. Fish and Wildlife 
Service, No. 107, 1982, p 3-5. 1 Tab, 20 Ref. 


Descriptors: *Microor; *Microbiological 
studies, *Aquatic environments, *Growth, *Metab- 
olism, *Water pollution effects, *Bioindicators, 
*Microbial degradation, Ecological effects, Bacte- 
ria, Laboratory tests, Testing — Oxida- 
tion-reduction potential, Ecosystems. 


Environmental microbiology testing involves as- 
sessing the effect of microorganisms and microbial 
processes on chemical substances and determining 
the effect of chemical substances on a 
nisms and microbial processes. Microbial 
testing may provide a sensitive method for detect. 
- potential environmental tions. The use 
microbial effects tests might have alerted the 
Life Sciences ane to the problems that 
resulted from leasing what was probably 
Kepone, into the H 


ell, Virginia biological 
treatment plant. 


effects tests for measur- 
ing decomposition of organic substances have pro- 
vided sensitive and rapid methods for detecting the 
effects of smelter emissions on microbial processes 
in soils. Some representative microbial effects tests 
provide measurements of growth, product forma- 
tion, and substrate oxidation, reduction or disap- 
pearance. Microbial effects tests may provide sen- 
sitive, reproducible, and cost-effective methods for 
detecting the effects of toxic substances on micro- 
organisms and their activities. 

W86-00353 


MICROBIAL TOXICITY TESTING OF SYN- 
THETIC ORGANIC CHEMICALS 

Monsanto Co., St. Louis, MO. 

W. E. Gledhill. 

In: Technical mt of the U.S. Fish and Wildlife 
Service, No. 1 1982, p 11-14. 2 Tab, 9 Ref. 


Descriptors: *Testing procedures, *Water pollu- 
tion effects, —— *Ecosystems, *En- 
vironmental effects, *Ecological effects, *Micro- 
biological studies, Toxins, Water quality standards, 
Re i Environmental protection, Fate of 
pollutants, Organic compounds. 


Federal regulations such as the Toxic Substances 
Control Act (TSCA) and the Federal Insecticide, 
Fungicide, and Rodenticide Act mandate the test- 
ing of new chemicals for their toxicity to numerous 
biological species, including microorganisms. In 
— are less sensitive to xeno- 
ies due to their greater 
pr mae ilities, ‘a wall structure, enzymes 
and protection afforded by the environment. It was 
suggested, therefore, that higher organisms be used 
in initial environmental effects testing and the test- 
ing of toxicity to microorganisms conducted 
based on initial screening results. A modified 
TSCA environmental screening proj i 
examine the fate of xenobiotics (mobility and 
sistence) and the aquatic toxicity to algae, inverte- 
brates and fish. Water quality regulations arisin 
from tests on higher organisms should be s' 
ciently restrictive to protect microbial populations. 
At present, there is no consensus as to the best 
sudtateens for determination of apppropriate 
microbial epee em information. More research 
is needed in estab! co mg Ia ne 2 microcosms to 
simulate more closely microbiological process- 
es in the natural environment. 
W86-00354 


BIOCHEMICAL DETERMINATION OF BIO- 
MASS AND COMMUNITY STRUCTURE OF 
ESTUARINE DETRITAL AND SEDIMENTARY 
MICROBIOTA, 

Florida State Univ., Tallahassee. Dept. of Biologi- 
cal Science. 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5C—Effects Of Pollution 


D. C. White 
In: Feshnieal Pa Pts of the U.S. Fish and Wildlife 
=— No. 1 982, p 22-28. 2 Fig, 4 Tab, 34 


rises *Biomass, “Marine sediments, 

*Ecosystems, *Testing proce- 

a" chiar. Pivids, *Water "pollution effects, *Bio- 

— effects, Oil pollution, Envi- 

ronmental Metabolism, Estuarine envi- 
ronment, Bloindicators 


Sedimentary microbial biomass, metabolic activity, 
nutritional status, and community structure were 
determined by the analysis of extractable lipids and 
pga ucts of the lipid extracted residue 
communities in the laboratory or in 
the field. These methods have been validated by 
— of mixtures of microbial monocultures iso- 
lated from microbial assemblies, by measurements 
of the effects of grazing by selective deposit feed- 
ing invertebrates, and by scanning electron micro- 
scopic analysis of detrital microbial assemblies ma- 
nipalated with antibiotics, nutrients, and li z 
Such methods have shown that 
concentrations of xenobiotics in fluids used in oil 


semblies colonizing marine sand. These techniques 
can also allow estimation of the validity of using 
microcosm test systems to determine the impacts 
of xenobiotics in the field. These methods could 
greatly strengthen the legal applicability of data 
used by regulatory agencies in protecting estuarine 


environments 
W86-00355 


TY MECHANISMS OF PARAQUAT 
Columbia National Fisheries Research Lab., MO. 
M. Heitkamp, and O. R. Brown. 

In: Technical Papers of the U.S. Fish and Wildlife 
— 107, 1982, p 29-36. 4 Fig, 5 Tab, 40 


Descriptors: ‘*Paraquat, ‘Escherichia coli, 
*Growth, *Rodents, *Defoliants, *Water pollution 
effects, *Lethal —, “Pesticide toxicity, Herbi- 


cides, Bacteria, yore me pe Se Pesticides, 
Toxins, Amino sida Agricultural chemicals, Fish, 
Mammals, Mortality, Toxicity. 


Paraquat (1,1’-dimethyl-4, ——— ion), a 
non-selective contact defoliant and herbicide is 
toxic to various organisms, including man. devon 
radicals are reportedly generated in tissues by par- 
aquat; thus there is a potential link between the 
mechanisms of poisoning by paraquat and hyper- 
baric oxygen. A study was undertaken of specific 
= of paraquat a using mt and rats. 
amino acids niacin ly protected 
Bechericia coli — the proc ye effects of 
paraquat. amino acids appeared to Pro- 
tect the bacteria because aerobic paraquat poisons 
the same pathways of amino acid biosynthese pre- 
viously found to be sensitive to h ic Oxy, 
S y, dihydroxyacid dehy which is 
required for branch-chain amino acid biosynthesis, 
was poisoned in cells exposed to wat. Niacin 
further protected E. coli —_— inhibition 
and specifically against decrease in nicotinic 
acid adenine dinucleotide S NAD) that otherwise 
occurred. NAD was decreased because paraquat 
_— poisoned the same enzyme (quinolinate 
p wat 2 te transferase) that was previously re- 
to be poisoned by hyperbaric oxygen. 
ve significant peomotion to rats injected 
amounts of uat; the time to LTSO 
was increased from 60 to 115 h, and the percentage 
of animals surviving for 1 week was increased 
from 20 to 45 in a study with four groups of 25 
animals each. (Author’s abstract) 
W86-00356 


CHEMICAL Re nye AND ABNOR- 
MALITIES IN FISH AND INVERTEBRATES 
FROM PUGET SOUND, 

National Marine Fisheries Service, Seattle, WA. 
Northwest and Alaska Fisheries Center. 

D. C. Malins, B. B. McCain, D. W. Brown, A. K. 
Sparks, and H. O. Hodgins. 


Available from the National Technical Information 
Service, Springfield, VA 22161 as PB83-11518 8. 
NOAA Technical Memorandum OMPA-i9, June 
1982. 168 p. 44 Fig, 42 Tab, 108 Ref, Append. 


Descriptors: *Invertebrates, *Water pollution ef- 
fects, *Fish, *Hydrocarbons, Polychlorinated bi- 
phenyls, Water pollution effects, Pollutants, 
Puget Sound, Liver, Metals, Lead, Arsenic, Mer- 
cury, Sediments, Urban areas, Rural areas, Wash- 
ington. 


Samples of sediment and selected bottom-dwelling 
fish and invertebrates were collected at re 
intervals from 1978 to the — of 1981 
urban and rural areas of Puget Sound. Sheeenem 
trations of aromatic hydrocarbons (AH), polychlo- 
rinated biphenyls (CB) and chlorinated buta- 
dienes were widely distributed in sediment from 
Puget Sound with the highest concentrations in 
Commencement Bay and Elliott Bay. Arsenic and 
mercury were only detected in sediment from 
urban areas, whereas lead was high in both urban 
(130,000 ppb, dry weight) and rural (15,000 ppb, 
dry weight) sediments. All of the above chemicals 
were detected in higher concentrations in biota 
from urban areas. Bottom fish, crabs, and shrimp 
had a variety of pathological conditions. In Eng- 
lish sole, the fish species most widely distributed 
throughout Puget Sound, liver neoplasms, preneo- 
plastic and necrotic liver lesions were correlated 
with sediments having high concentrations of 
metals and AH 

W86-00358 


EFFECTS OF TOXICANTS ON PLANKTON, 

Environmental Research Lab., Gulf Breeze, FL. 

G. E. Walsh. 

Available from the National Technical Information 
gfield, VA 22161 as PB83-117044. 

'A-600/D-82-338, 1982. 67 p. 216 Ref. 


*Industrial wastes, *Toxic wastes, 

*Munici wastes, *Plankton, Algae, Heavy 

metals, Pesticides, Toxicity, Pollutants, Pollution 

effects, Growth inhibition, Oil pollution, Zoo- 

lankton, Larvae, Eggs, Crustaceans, Sediments, 
ging. 


The effects of heavy metals, pesticides, and indus- 
trial and municipal wastes on holo- and mero- 
lankton in the field and laboratory are reviewed. 
most commonly measured response of unial; 
cultures to pollutants is growth inhibition. rts 
in recent years have included descriptions of the 
effects of pollutants on morphology, physiology 
and population interactions. Algae are more sensi- 
tive to industrial and municipal wastes, but more 
resistant to single pollutants, imals. 

W86-00360 


Service, 
Report EPA: 
Descriptors: 


CHLORINATED HYDROCARBONS AS A 
FACTOR IN THE REPRODUCTION AND SUR- 
VIVAL OF LAKE TROUT (SALVELINUS NA- 
MAYCUSH) IN LAKE MICHIGAN. 

National Marine Fisheries Service, Ann Arbor, 
MI. Great Lakes Fishery Lab. 

Technical Pa of the U.S. Fish and Wildlife 
Service, No. 105, 1981. 6 p, 3 Fig, 3 Tab, 11 Ref. 


Descriptors: *Lake Michi *Water pollution ef- 
fects, *Trout, Lakes, *DDE, *Halogenated pesti- 
cides, *Pesticide toxicity, ap ag biphen- 
yls, *Aroclors, Pesticides, Fish Cees, Hatching, 
Incubation, Growth, Metabolism, Fish popula- 
tions, DDT, Ecological effects, Fish behavior, Hy- 
drocarbons, Larvae, Michigan. 


Although lake trout (Salvelinus namaycush) were 
considered extinct in Lake Michigan by the mid 
1950's, control of the ee sea prey are 
myzon marinus) and extensi 
in an abundance of Sathary-qusGeeed 
= the early 1970’s. However, no naturally pro- 
—__ earling or older lake trout have been found 
rae e in nearly a decade of sampling. It was 
hypothesized that DDT and its metabolites and 
polychlorinated biphenyls (PCB’s) in lake waters 
may adversely affect the hatchability and survival 
of larval fish. However, manually stri and 
fertilized trout eggs have hatched s ly and 


a 


the fry have survived normally under a variety of 
hatchery conditions. A series of studies were con- 
ducted at the Great Lakes Fishery Laboratory on 
the effects of chlorinated hydrocarbons on the 
reproduction and survival of Lake Trout in Lake 
Michigan. S investigations examined the 
comparative hatchability of lake trout eggs under 
different conditions of contaminant burden and 
incubation, and the effects of chronic exposure to 
PCB’s and DDE on growth and mortality of fry, 
swimming performance of young lake trout, pond 
nerability of young lake trout to predation, and 
temperature selection by young lake trout. Labora- 
tory and field studies on the effects of contami- 
ee es ee ae 
trout were also cond 

W86-00363 


INTRODUCTION AND SUMMARY, 
National Marine hry La Service, Ann Arbor, 


MI. Great Lakes Fi 
~~ he H. Berlin, N. 


W. A. Wilford, R. A. Ber; 
R. Foster, and R. J. Hesse! 

of the US. Fish and Wildlife 
, 1981, p 1-7. 24 Ref. 


In: Technical 

Service, No. 1 

Descriptors: *Lake Michigan, *Water pollution ef- 

fects, *Trout, *Pesticides, *DDE, *Pesticide toxic- 

ity, *Polychlorinated ——— *Aroclors, 
rowth, ish 


i drocarbons, Halogenated pesticides, ok 
effects, Fish behavior Michigan. — 


Studies were performed at the Great Lakes Fish- 
ery heer le deny pri) kno sb 
fry hatched from eggs of Lake Michi rocior 133) 
= ex for 6 months to PCB’s (. lor = 
IDE at concentrations similar 
ry in offshore waters and po. a 
e Brace (10.0 nanograms/liter PCB’s and 
iter DDE in water; 1.0 micro- 
ns/g PCB's and 0.1 g DDE in 
ood), and at concentrations 5 and 25 times higher. 
Cumulated mortality of the exposed fry was nearly 
twice that % unexposed controls. Evaluations of 
per ayes. performance, predator 
erence, and 
tt effects 


cep fo for a lowering of preferred 
ighest exposure level for each pcrrarsdin 
and additively when both contaminants were com- 
bined. Although several factors undoubtedly con- 
tributed to the lack of recruitment of naturall 
produced lake trout in Lake Michi the lev 
of PCB’s and DDE present during the early to mid 
1970’s were sufficient to significantly reduce sur- 
Seen St ane OY eee eas odes te 
restoration of the lake trout population to 
self-sustainability. 
W86-00364 


COMPARATIVE HATCHABILITY OF LAKE 
TROUT EGGS DIFFERING IN CONTAMI- 
NANT BURDEN AND INCUBATION CONDI- 


In: Tec hnical Papers of the U.S. Fish and Wildlife 
Service, No. 104, 1981, p 8-10. 1 Fig, 2 Tab, 7 Ref. 
*Water pollution ef- 


come > hing. “Trout *Fish eggs, *Polychlori- 
pe ak “BS Mey a wer he nary *Aroclors, 


Halogcned pentaen d ptices, Ecological Bovlopioal effects, 


In 1972, DD tee a of lake trout — 

nama‘ from State 

Fish hery (where levels of caitenan 

relatively low) and from lake trout collected 
bes 


temperature le 
(1-8 degrees). Survival to pal absorp- 


tion o Yierevtont eas these three sources ranged from 





40.3 to 65.5%, and no correlation was observed 
survival and the level of PCB’s and DDE 

in the eggs. Additional studies in 1975 with lake 
it eggs three sources confirmed 
Ss observations that the elevated levels of 
B’s and DDE in eggs from Lake Michigan did 
not appear to affect the percent hatch of lake trout 
or survival of the fry to the swim-up stage. 

fry hatched from eggs with an elevated 
contaminant burden were starved for several 
weeks, no abnormal increase in posthatching mor- 
tality during the period when the yolk stores were 
— was observed. (Author’s abstract) 


MI. Great Lakes Fishery Lab. 
bd. ace Sather og og loa 
In: Technical the U.S. Fish and Wildlife 


i gee 
— No. 104, 1981, p 11-22. 2 Fig, 8 Tab, 37 


i : *Water pollution effects, *Polychlori- 
nated biphenyls, *DDE, *Pesticides, *Growth, 
Me ‘Mortality, *Bioaccumulation, Aroclors, 
*Lake Michigan, Fish, Michigan. 


Fry hatched from of Lake Michigan lake 
trout were c ically exposed to concentrations 
of PCB’s and DDE similar to those found in water 
and plankton in southeastern Lake Michi 
and to concentrations 5 (SX) and 25 

greater. Body levels of contaminants in 
creased at 1 


(LX) 
times 


PERFORMANCE OF YOUNG 
IC EXPOSURE 


Fisheries ice, Ann Arbor, 
ishery Lab. 


t. 
of the U.S. Fish and Wildlife 
, 1981, p 23-28. 2 Fig, 3 Tab, 9 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


ently was not affected by the levels of contamina- 
tion by PCB’s and DDE in Lake Michigan, impair- 
ment of swimming by these contaminants cannot 
account for the failure of lake trout reproduction 
in Lake Michigan. 

W86-00367 


VULNERABILITY OF YOUNG LAKE TROUT 
TO PREDATION AFTER CHRONIC EXPO- 
SURE TO PCB’S AND DDE, 

National Marine Fisheries Service, Ann Arbor, 
MI. Great Lakes Fishery Lab. 

M. J. Mac. 

In: Technical Papers of the U.S. Fish and Wildlife 
Service, No. 104, 1981, p 29-32. 3 Tab, 10 Ref. 


Descriptors: *Fish populations, *Trout, *Lake 
Michigan, *DDE, Polychlorinated biphenyls, 
*Predation, *Fish behavior, *Water pollution ef- 
—= Lakes, Pesticides, Aroclors, Ecological ef- 
ects. 


The vulnerability of fry of Lake Michigan lake 
trout (Salvelinus namaycush) to predation by rain- 
bow trout (Salmo gairdneri) was tested after the 
fry had been exposed to PCB’s, DDE, and a com- 
bination of these contaminants in both water and 
food at concentrations corresponding to ambient 
levels (1X) in water and plankton in Lake Michi- 
gan and at levels 5 and 25 times higher. Vulnerabil- 
ity of the fry, measured as the ratio of escapes to 

attacks, was not significantly increased by 
either 90 or 165 days of exposure to the contami- 
nants at any of the concentrations tested, and no 
behavioral differences were observed between 
control and i i preda- 
tors. to PCB’s and DDE at environmen- 

i concentrations thus did not affect 
the vulnerability of lake trout fry to predation. 
This observation suggests that the failure of lake 
trout reproduction in Lake Michigan was not 
7S i induced reductions in the 
ability of the fry to escape predators. (Author’s 
abstract) 
W86-00368 





TEMPERATURE SELECTION BY YOUNG 
LAKE TROUT AFTER CHRONIC EXPOSURE 
TO PCB’S AND DDE, 

National Marine Fisheries Service, Ann Arbor, 
MI. Great Lakes Fishery Lab. 

M. J. Mac, and R. A. Bergstedt. 

In: Technical of the U.S. Fish and Wildlife 
— No. 104, 1981, p 33-35, 1 Fig, 1 Tab, 10 


Descriptors: *Water age effects, *Polychlori- 
nated a *DDE, *Water temperature, 
*Pesticides, *Fish behavior, *Trout, *Ecolo; on 


ae aes nee conducted with 
fry of Lake Michigan lake trout (Salvelinus namay- 
cush) exposed to ’s, DDE and a combination 
of these contaminants in food and water at levels 
25 times the ambient levels in plankton and water 
in Lake Michigan. Fry were placed in a vertical 
temperature gradient tank which was checked for 
dissolved oxygen concentration along the gradient 
ee See | ae ee oe 
aaenke aie a sciee anh 
supersaturation by confining yearling yellow perc’ 
in the warmest surface layers for 1 wk, but no signs 
of gas bubble disease were detected. Results 
showed that exposure of fry to PCB’s and DDE 
lowered their preferred temperature. After 98 days 
preferred temperatures were 

to ’s 9.8 degrees 

IDE, and 8.7 degrees for those 


Effects Of Pollution—Group 5C 


BIOCHEMISTRY AND METABOLISM OF 
LAKE TROUT: LABORATORY AND FIELD 
STUDIES ON THE EFFECTS OF CONTAMI- 
NANTS, 

National Marine Fisheries Service, Ann Arbor, 
MI. Great Lakes Fishery Lab. 

D. R. M. Passino. 

In: Technical of the U.S. Fish and Wildlife 
Service, No. 104, 1981, p 36-42. 4 Tab, 39 Ref. 


Descriptors: *Lake Michigan, *Trout, *Water pol- 
lution effects, *Enzymes, ‘*Pesticides, *DDE, 
*DDT, *Polychlorinated biphenyls, *Metabolism, 
Ecological effects, Fish, Fish behavior, Aroclors, 
Halogenated pesticides, Michigan. 


Several biochemical indicators of stress were meas- 
ured in fry of Lake Michigan lake trout exposed to 
PCB’s (Aroclor 1254) and DDE in food and water 
and in unexposed fry. No difference in treatments 
were observed in oxygen consumption rates of 
lactate concentrations of unexercised fry, but ap- 
mere differences in specific swimming speed and 
te response in fry that swam to exhaustion 
suggested that exposed fry had lower stamina. 
Observed differences between biochemical profiles 
of 1-day-old sac fry reared from eggs of lake trout 
collected off Saugatuck and those originating from 
eggs of brood stock at the Marquette (Michigan) 
hatchery may have been caused by organochlorine 
contamination or by genetic and di differ- 
ences between parental stocks. Activity of allanto- 
inase was measured in juvenile and adult trout as 
an indicator of sublethal effects of Great Lakes 
contaminants. The 50% inhibition of allantoinase in 
vitro occurred at 6.0 mg/liter Cu(+-+), 6.7 mg/ 
liter Cd(+ +), 34 mg/liter Hg(++), and 52 mg/ 
liter Pb(++). In vivo ure to PCB which 
cause accumulations of 2.6 micro 'g (whole 
fish) activated allantoinase slightly to the 10% 
significance level. Allantoinase activity was nega- 
tively correlated with total length for fish from 
Lake Michigan but not for fish from Lake Superi 
or from laboratory stocks. Hg, PCB’s and DDT, 
acting in combination or with other contaminants 
may be the cause of the negative correlation of 
allantoinase activity with size in Lake Michigan 
lake trout. 
W86-00370 


EFFECT OF CADMIUM AND ZINC ON INTES- 


LEOST 

pa Coll., Muzaffarnager (India). Dept. of Zo- 
ology. 

K. V. Sastry, and S. Subhadra. 

ag Vol. 13, No. 8, p 889-898, 1984. 4 
Tab, 24 Ref. 


Descriptors: *Fish, *Xylose, *Tryptophan, *Cad- 
mium, *Zinc, Toxicity, Heavy metals, Nutrients, 
Water pollution effects. 


Two experimental conditions were used to study 
the effect of cadmium and of zinc on the rate of 
uptake of a pentose sugar xylose and an aminoacid 
tryptophan by the intestine of a teleost fish, Heter- 
opneustes fossilis. In the first experimental condi- 
tion four concentrations of cadmium or zinc (1.0, 
0.1, 0.01 or 0.001 mM) mixed with the nutrient 
solution were placed in the intestinal sacs and the 
rate of ee eee. ec 
In the experiment were exposed by 
bath to a sublethal concentration of cadmium (0.26 
mg/1) or zinc (4 mg/l) for 15 min and 30 days and 
the rate of absorption of the two nutrients meas- 
ured. The presence of cadmium or zinc in the 
intestine or in the ambient water can decrease the 
rate of transport of xylose and a and the 
activity of intestinal brush border Na(+), K(+) 
ATPase. The rate of absorption of each of the two 
nutrients is inversely related to the concentration 
of each of the two heavy metals in the instilled 
solution and to the period of exposure of test fish 
to the heavy metals. Higher concentrations of both 
the heavy metals decreased nutrient absorption 
rates to a greater extent than do lower concentra- 
tions in vitro. The decreases were most marked 
between 0.01 and 0.001 mM of cadmium or zinc. 
Thirty days exposure to each heavy me‘al in vivo 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5C—Effects Of Pollution 


produced a greater decrease in the rate of abso 
tion of the two nutrients than did exposure for 
days. Heavy metals may also bind to the enaiee 
of the brush border membrane of the mucosal cell 
and thus alter their permeability. (Baker-IVI) 
W86-00390 


OCCURRENCE OF R-PLASMIDS IN ESCHER- 


ASTEWATER; 
ODS OF ISOLATION OF R+ 
FROM SURFACE AND WASTEWATER, 


VON R-PLASMIDEN IN ESCHE 

UND KOLIFORMEN 

UND ABWASSER; TEIL 2: METHODEN DER 
ISOLIERUNG VON R+ - BACTERIEN AUS 
OBERFLACHEN - UND ABWASSER, DES 
TRANSFERS IHRER R-PLASMIDE SOWIE 
DIE BESTIMMUNG DER_ RESISTENZ- 


BiLDER), 
Institut fur Experimentelle Epidemiologie, Werni- 


pega 
lor primary bibliographic entry see Field 5D. 
W86-00398 


‘MAN AND BIOSPHERE’ - STUDIES ON 
SIKKIM HIMALAYAS. PART 2: ACUTE TOX- 
ICITY OF MIXED COPPER-ZINC SOLUTIONS 
ON COMMON CARP, CYPRINUS CARPIO 


CLINN.), 

Delhi Univ. (India). Dept. of Aatengriesy: 
B. S. Khangarot, A. Sehgal, and M. K. Bhasin. 
Acta Hydrochimica et Hydrobiologica, Vol. 12, 
No. 2, p 131-145, 1984. 3 Tab, 17 Ref. 


Descriptors: 
Fish 
gism. 


A study was made of the effects of Cu-Zn mixtures 
to determine whether the acute toxicities of Cu and 
Zn are synergistic or antagonistic in the common 
, Cyprinus io. In batch experiments for 6 

g he individuals of C. carpio were exposed to 
pee solutions of copper and zinc sulfate: pH = 
6.3, temperature 15 C, 6.8 mg/l oxygen, 7.1 mg/l 
Ca(2+), 0.7 mg/l Mg(2+). The LCSO for the 
individual substances on exposures of 24 and 48 hr 
amounted to 9.04 and 7.28 mg/I for zinc and 0.11 
and 0.095 mg/1 for copper. The sum of the biologi- 
cal activity of the two kinds of metal ions is 
assessed according to Marking’s index: at low con- 
centrations of the mixed solutions the two metals 
show an additive effect, at higher concentrations a 


synergistic effect occurs. (Baker-IVI) 
W86-00404 


*Copper, *Zinc, *Toxicity, *Carp, 
ater pollution effects, Heavy metals, Syner- 


TOXICITY OF THE HERBICIDE 2,4-D-NA TO 
TWO SPECIES OF FRESHWATER PRAWN OF 
THE GENUS MACROBRACHIUM, 
Gorakhpur Univ. (India). Dept. of Zoology. 

, and G. S. Shukla. 
Acta Hydrochimica et Hydrobiologica, Vol. 12, 
No. 3, p 285-289, 1984. 1 Fig, 2 Tab, 21 Ref. 


Descriptors: *Toxicity, *Herbicides, *Prawn, 
*Dichlorophenoxy acetic acid, Organic com- 
pounds, Pesticide toxicity, Water pollution effects. 


The herbicide 2,4-D-Na (the sodium salt of 2,4- 
dichlorophenoxy acetic acid) is commonly used in 
eastern Uttar Pradesh (India); as a consequence of 
its use, the herbicide ultimately finds its way to the 
aquatic environment through runoff water and af- 
fects aquatic life. In batch experiments with expo- 
sure for 24 to 96 hr Macrobrachium naso and M. 
dayanum were exposed to solutions of 2,4-D-Na. 
The LCS50,96 hr are 2.397 g/l for M. naso and 
2.275 g/l for M. dayanum. No mortality was ob- 
served in solutions of 2.1 and 1.85 g/l. The differ- 
ences in toxicity are not dependent on the size of 
the organisms, but they are species-specific. The 
toxicity reactiions to 2,4-D-Na were seen earlier in 
M. dayanum than M. naso even at the same con- 
centrations. The specimens became excited, 
showed erratic swimming and attempted to jump 
out of the test container. Violence was seen next, 
followed by paralysis and death. (Baker-IVI) 


W86-00413 


EFFECT OF ALDRIN ON THE CARBOHY- 
DRATE METABOLISM OF A FRESHWATER 
PRAWN MACROBRACHIUM LAMARREI (H.- 
M. EDWARDS) CRUSTACEA, DECAPODA, 
Gorakhpur Univ. (India). Dept. of Zoology. 
Omkar, R. Murti, and G. S. Shukla. 

Acta Hy. drochimica et Hydrobiologica, Vol. 12, 
No. 5, p 549-552, 1984. 1 Tab, 19 Ref. 


Descriptors: ‘*Pesticides, *Toxicity, *Prawn, 
*Aldrin, Water pollution effects, Organic com- 
pounds, Aldrin, Metabolism, Pesticide toxicity. 


The acute toxicity of aldrin to freshwater prawn 
was studied with particular attention to biochemi- 
cal and physiological changes induced by aldrin. 
Aldrin had a marked effect on hepatic glycogen of 
Macrobrachium lamarrei. The decrease in the gly- 
cogen content was observed in all the three con- 
centrations after each exposure which showed a 
time- and dose-dependent relation. The decrease in 
hepatic glycogen was more significant in the 
lowest concentration after 48 and 72 hr and highly 
significant in two higher concentrations up to 72 hr 
and in all the three concentrations after 96 hr of 
exposure. The blood glucose level was decreased 
significantly in 0.017 and 0.021 mg/I aldrin after 24 
The decrease in blood glucose increased with 
an increase in the concentration of aldrin. A rise in 
the glucose level was observed after 48 and 72 hr 
of exposure, which was more significant in two 
higher concentrations after 48 hr and in the lowest 
concentration after 72 hr exposure. The decrease in 
the blood glucose level after 96 hr exposure was 
significant at P<0.05, P<0.01, and P<0.001 in 
solutions of 0.008, 0.017, and 0.021 mg/l, respec- 
tively. The depletion in blood glucose within 24 hr 
of aldrin exposure indicates that the blood glucose 
has been used to meet the energy requirement due 
to the stress. (Baker-IVI) 
W86-00421 


‘MAN AND BIOSPHERE’ - STUDIES ON THE 
SIKKIM HIMALAYAS. PART 3: ACUTE TOX- 
ICITY OF MIXTURES OF ENDRIN AND CA- 
LAXIN ON THE TADPOLE LARVAE OF THE 
FROG RANA HEXADACTYLA, 

weg Univ. (India). Dept. of Anthro ee. 

B. S. Khangarot, A. Sehgal, and M. K. Bhasin. 

Acta Hydrochimica et Hydrobiologica, Vol. 12, 
No. 5, p 563-565, 1984. 2 Tab, 12 Ref. 


Descriptors: *Water pollution effects, *Toxicity, 
*Frogs, Endrin, Calaxin, Pesticides, Organic com- 
pounds, Tadpoles, Immature growth stages, Syner- 
gism. 


The knowledge of the toxicity of mixtures is im- 
portant, because interactions may increase or de- 
crease the toxicity depending upon the properties 
of the pollutants. Further, a toxicant never occurs 
singly in polluted waters but is always found in 
mixtures. The acute toxicities of mixtures of endrin 
and calaxin on tadpoles of the frog Rana hexadac- 
tyla for 48 hr exposures were investigated. The 
LCS0s and 95% confidence limits of individual 
insecticides at 48 hr exposures indicate that calaxin 
was more toxic than endrin. The sum of the biolog- 
ical activity of the two toxicants is 1.235, the 
toxicity is less than additive. A combination of 
endrin and calaxin (1:1) produced an additive index 
of -0.235, which suggests a less than additive toxic- 
ity. The 2:1 and 1:2 ratios (endrin:calaxin) were 
synergistic. (Baker-IVI) 

W86-00422 


SENSITIVITY OF SOUTHERN QUEBEC 
LAKES TO ACIDIC PRECIPITATION, 

Quebec Univ., Sainte-Foy. 

M. Lachance, B. Bobee, and Y. Grimard. 

Water, Air, and Soil Pollution, Vol. 25, No. 2, p 
115-132, June, 1985. 4 Fig, 4 Tab, 40 Ref. 


Descriptors: *Acid rain, *Quebec, *Lakes, Water 

pollution effects, Physicochemical properties, 

Acidity, Sulfates, Lithology, Seasonal variation, 

- | distribution, Mineralization, Canadian 
ield. 


Physico-chemical data from 258 Quebec lakes col- 
lected during spring and summer 1980 are exam- 
ined in order to obtain a first general diagnosis of 
lake acidification in Quebec. The spatial variation 
of the mineralization of lakes is interpreted in 
relation to lithology and glacial deposits, allowing 
the identification of Canadian Shield areas particu- 
larly threatened by acid precipitation. Quebec 
lakes may be classified into two groups with high 
or low sensitivity to acidification, according to 
their location on either the Canadian Shield or in 
the Appalachian area. The study of the spatial 
distributions of conductivity and alkalinity values 
has allowed the identification of Shield areas par- 
ticularly sensitive to acid precipitation. The south- 
west to north-east gradient in the concentration of 
sulfate indicates the importance of long range at- 
mospheric transport of S and suggests that sulfate 
levels have substantially increased in southern 
Quebec lakes. The frequency distribution of pH 
values and the existence of a relation between pH 
and sulfate concentrations suggest that many lakes 
on the southern part of the Shield are probably 
affected by acid precipitation. Data obtained in the 
spring from some Shield lakes show a substantial 
decrease in pH and alkalinity during this period, 
compared to summer values, and demonstrate the 
importance of these atmospheric episodic inputs to 
sensitive lakes. (Baker-IVI) 

W86-00427 


RESPONSE OF CLIMBING PERCH, ANABAS 
TESTUDINEUS TO INDUSTRIAL POLLUT- 
ANTS: HEAD KIDNEY PEROXIDASE, IODIDE 
PEROXIDASE, AND BLOOD THYROXINE 
PROFILES 

Visva-Bharati Univ., Santiniketan (India). Environ- 
mental Toxicology Lab. 

S. Chatterjee, and S. Bhattacharya. 

Water, Air, and Soil Pollution, Vol.25, No.2, p 
161-174, June, 1985. 7 Fig, 5 Tab, 29 Ref. 


Descriptors: *Water pollution effects, *Fish, *Per- 
oxidase, Phenols, Industrial wastes, Mercuric chlo- 
ride, Cadmium chloride, Ammonia, Climbing 
perch, Perch. 


Climbing perch, Anabas testudineus, were exposed 
under static conditions to nonlethal concentrations 
of HgCl2 (0.166 ppm as HgCl2), CdCl2 (166.66 
ppm as CdCl2), phenol (21.11 ppm as phenol) and 
NH3 (54 ppm as NH3) for 2 days and then trans- 
ferred to toxicant free water for 30 days. Fish were 
also treated chronically for 30 days with a mixture 
of these toxicants containing 0.083 ppm HgCl2, 
66.66 ppm CdCl2, 6.66 ppm phenol and 27 ppm 
NH3. A chronic test for 30 days was also conduct- 
ed with a factory effluent collected from the Dur- 
gapur Industrial Complex. A distinct inhibitory 
role of phenol, NH3, Cd, and Hg mixture of the 
toxicants and factory effluent was established. Not 
only is the enzyme inhibited during the 48 hr 
exposure tests but also the decrement continues 
long after transfer of fish to toxicant free water. 
Inhibition of peroxidases may result in the dysfunc- 
tion of the enzymes concerned with peroxide me- 
tabolism and changes in the lipid peroxidation 
pathways. Peroxidase activity from head kidney 
was estimated in fish treated with certain individ- 
ual toxicants, mixture of toxicants and a factory 
effluent, in all of which 100% survival of fish was 
recorded. In all these treatments, significant inhibi- 
tion of the enzyme was obtained. Considering the 
role of peroxidase in peroxide metabolism, inhibi- 
tion of the enyzme (GPOD) may cause a break in 
the chain of events. This may lead to an overall 
imbalance in the homeostatis of the organism. 
(Baker-IVI) 

W86-00429 


EFFECT OF SIMULATED SULFURIC ACID 
RAIN ON THE CHEMISTRY OF A SULFATE- 
ADSORBING FOREST SOIL, 

Pacific Northwest Environmental Research Lab., 
Corvallis, OR. 

J. J. Lee. 

Water, Air, and Soil Pollution, Vol. 25, No. 2, p 
185-193, June, 1985. 4 Tab, 9 Ref. 





Descriptors: *Acid rain, *Water pollution effects, 
*Forest watershed, *Soil chemistry, Adsorption, 
Sulfates, Nitrates, Calcium, Magnesium, Hydrogen 
ion concentration, Zinc. 


Acidic deposition can potentially unman- 
seed poe soils, leading to reduced ya Soo 


ia Polska, Vol. 32, No. 2, p 289-305, 1984. 4 


Fig, 5 Tab, 10 Ref. 


Biomass and qualitative structure of phytoplankton 
5 in 4 © kaseed aa of ed celine 
fe 
cooling system at differ- 

morphometry, turbu- 


BaD 
BR og! 


& 
8 
i 


i 
ae 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Pipe taints (England). Dept. of 


Tiydrobiologia, V Il. 123, No. 3, p 245-2 
Vo lo. 49, April, 
1985. 3 Fig, 3 Tab, 23 Ref. , : 


Descriptors: *Cadmium, *Toxicity, *Amphipods, 
*Zinc, *Estuarine environment, Water pollution 
effects, Heavy metals. 


Because aquatic invertebrates are often exposed to 
increased concentrations of more than one toxic 
metal in the environment, antagonism between 
toxic metals may occur. Gammarus pulex were 
collected from sites in Northumberland, England 
and analyzed for total body zinc and cadmium 

concentrations. The toxicity of cadmium to ani- 
mals from the different sites was compared with 
the initial total body zinc and cadmium concentra- 
tions of the animals from the site. The toxicity of 
cadmium to G. pulex was related to the initial total 
body zinc concentration but not to the initial total 
body cadmium concentration. In low zinc animals 
the ity to cadmium ing was re- 
duced by the animals to a low concentra- 
ton of zine or 14 days. (Baker-IVI) 


CONCORDANT VARIATION IN THERMAL 
TOLERANCE AND ALLOZYMES OF THE 
RED SHINER, NOTROPIS LUTRENSIS, INHA- 
ak TAILWATER SECTIONS OF THE 


IRAZOS RIVER, TEXAS, i 
North Texas State Univ., Denton. Dept. of Biolog- 
ical Sciences. 

——— Zimmerman, and T. L. 


Environmental Biology of Fishes, Vol. 13, No. 1, p 
49-57, May, 1985. 1 Fig, 2 Tab, 43 Ref. 


: *Shiners, *Thermal pollution, *Ther- 

to *Allozymes, *Tailwater, *Brazos 

River, *Texas, Water pollution effects, Genetics, 
Dam effects, Stream regulation, Enzymes. 


Critical thermal maxima genetic varia- 


(CTM) and 
tion were compared for red shiners, Notropis lu- 
trensis, from regulated 


and unregulated sites on the 
Brazos River in northcentral Texas. Tailwater fish 
acclimated to 25 C had significantly lower CTM’s 
than those from a site upstream from the dam and 
far rye or ara Significantly differ- 


CTM 
km of the dam. Genetic varia- 
tion was determined from horetic compari- 


. Madsen. 
Marine Bio , Vol. 86, No. 1, p 55-62, April, 
1985. sFis 3 ‘ab, 31 Ref. 
Descri; ; *Mercury, *Bioaccumulation, *Mus- 
sels, speciation, Water pollu- 
tion effects, Organomercury compounds, Mercury 


Mussels (Mytilus edulis) transferred in net bags 
from clean to chronically mercury polluted water 


Effects Of Pollution—Group 5C 


readily accumulated mercury during an exposure 
period of three months. Growth of the transplant- 
ed mussels had a ‘diluting’ effect on the mercury 
concentration, but the absolute weight of 
uptake increased throughout the entire 
though there was a tendency for decreased a 
ciency of the removal of mercury per liter of water 
filtered by the mussels. Mussels were also translo- 
cated from polluted to clean y) water to 
depurate . The biological half-life of mer- 
was 293 d for M. edulis from the chronically 
foes copaty mae iy peel 
a temporary massive mercury polluted area 
near a chemical deposit. In bo 


about 6% of the total mercury was methyl- + 
henyl-mercury. This is more than three times 
lower than found in M. edulis from the same 
ronounced difference in the 
mercury speciation (j.c., total mercury, total organ- 
ic mercury, methyl-mercury and phenyl-mercury) 
in M. edulis from the two mercury polluted areas is 
thought to reflect the different A someor of the 
mercury pollution in the two areas. (Author’s ab- 
stract) 
W86-00453 


HEAVY METAL CONTENT OF O 

BLUE MUSSEL AND GROWING WATER IN 
HANSAN-GEOJE BAY (IN KOREAN), 

Fisheries Research an Development Agency, 
Pusan (Republic of Korea). 

G.-C. Hwang, S.-J. Kim, and E.-H. Lee. 

Bulletin of the National Fisheries University of 
Pusan, Vol. 24, No. 1, p 121-128, 1984. 1 Fig, 5 
Tab, 21 Ref. 


Descriptors: *Heavy metals, *Mussels, *Oysters, 
*Hasan-Geoje Bay, *Korea, Mercury, Cadmium, 

per, Lead, Zinc, Aquaculture, Shellfish, Water 
pollution effects. 


Quantitative analyses of heavy metals (Hg, Cd, Cu, 
Pb and Zn) in oyster, Crassostrea gigas, and blue 
mussel, Mytilus edulis, and growing water associ- 
ated with hanging cultures in Hansan-Geoje Bay 
on the south coast of Korea were conducted 
during the period of July to December 1982. The 
contents of heavy in shellfish by growth, 
water depth, and species were discussed. 

content of surface seawater was generally hi 
than that of five meter deep water with average 
values of 5.0 and 3.3 ppb, respectively. There were 
few differences in mercury content between the 
two water depths with average values of 0.132 and 
0.137, respectively. Cadmium, lead and zinc were 
not detectable. copper and zinc content 
showed a gradually increasing trend with increas- 
ing meat weight, whereas there were small vari- 
ations in cadmium, lead and mercury during the 
study period; there were no differences between 
surface and five meter depths. The levels of heavy 
metals in oyster were consistently higher than that 
in blue mussel. Heavy metal content of both oyster 
and blue mussel in Hansan-Geoje Bay in October 
showed higher metal concentration in shellfish 
during the study period: The values were 0.55 and 
0.21 ppm for cadmium, 6.42 and 0.66 ppm for 
copper, 0.69 and 0.41 ppm for lead, 101.6 and 18.4 
ppm for zinc and 0.009 and 0.006 ppm for mercury, 
respectively. They were yey less than the alert 
levels for oyster p yy the Chemical Task 
Force of U.S. FDA 7th National Shellfish Sanita- 
tion workshop in 1977 which were 1,000-2,000 
fo hewn for zinc, 42-175 ppm for copper, 1.5-3.5 

ior cadmium, 2.0 ppm for lead and 0.2 ppm for 
mercury. (Author's abstract) 

W86-00454 


EFFECTS OF METAL SPECIATION ON 
GROWTH OF PHYTOPLANKTON WITH SPE- 
CIAL REFERENCE TO IRON, 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5C—Effects Of Pollution 


Limnologisch Inst., Oosterzee (Netherlands). Tjeu- 
kemeer Lab 


H. de Haan. 
Hydrobiological Bulletin, Vol. 18, No. 2, p 85-94, 
December, 1984. 6 Fig, 45 Ref. 


Descriptors: *Phytoplankton, *Algal growth, 
*M *Chemical speciation, *Iron, Lake 7 Tjeu- 
kemeer, Netherlands, Ion exchange, Toxicity, 
Complexation, Chelation, Electrostatic attraction, 
Diatoms, Eutrophication. 


A compilation of studies is reviewed concerning 
the effects of metal speciation on the growth of 
phytoplankton. In particular, attention is directed 
to the speciation and availability of iron in Lake 
Tjeukemeer, The Netherlands. Free ionic metal 
generally appear to be most effective in 

p aon metal availability and toxicity under 
laboratory conditions. Metal s tion is affected 
by a variety of factors controlling solubility, ion- 
exchange, complexation or chelation, sorption and 
electrostatic attraction of metal ions. Most of these 
factors result in reduced availabilities. In some 
cases, particular organic metal chelates such as 
citrates, nitrilotriacetates and the specifically iron 
chelating siderophores, are more available than the 
corresponding free ions. Other metals present also 
influence the availability of a given metal by com- 
getes for the same binding sites on the algal cell. 
the eutrophic, alkaline, hard and humic lake 
Tjeukemeer, the free Fe(3+) concentration is 
below measurable levels and does not match the 
iron requirement of the phytoplankton, so most of 
the algal iron must have been provided by the 
roy emer inorganic iron colloids and particles 
y dissolution or photodegradation. Differen' als. 
toplankton species vary widely in their metal re- 
quirements and tolerances. Therefore, metal speci- 
ation and availability may affect ies composi- 
tion and succession within phytoplankton commu- 


CONTENTS OF CD, FE, MN AND ZN IN THE 

TISSUE OF KATELYSIA HIANTINA COL- 

LECTED FROM TOLO HARBOUR, AN 

ALMOST LAND-LOCKED SEA, 

—. Univ. of Hong Kong, Shatin. Dept. of 
iology. 

M. H. Wong, and K. C. Au. 

Hydrobiological Bulletin, Vol. 18, No. 2, p 95-101, 

December, 1984. 2 Fig, 3 Tab, 27 Ref. 


Descriptors: *Clams, *Toxicity, *Heavy metals, 
*Tolo Harbor, *Hong Kon; ." Cadmium, Iron, 
Manganese, Zinc, Sediments, Mine tailings, Water 
pollution effects. 


Samples of Katelysia hiantina (an edible clam) a 
sediments were collected from iron ore tailin; 

other nearby sites within Tolo Harbor ~ 
Kong) for heavy metal analysis. The water quality 
of the harbor has deteriorated in recent years due 
to a: inputs of nutrients, and reduced dilution 
and tidal flushing because of land reclamation and 
the enclosure of Plover Cove for use as a reservoir. 
The sediments, as well as the clams at the tailings, 
contained higher concentrations of Cd, Fe, Mn and 
Zn. Positive correlations between the metals in the 
sediments and clam tissues were found. The clams 
collected from the tailings showed a substantial 
loss of Fe, Mn and Zn when reared in clean 
filtered seawater for 8 days. (Baker-IVI) 
W86-00456 


SURVEY OF THE DISTRIBUTION OF CHIR- 
ONOMIDAE (DIPTERA, INSECTA) OF THE 
RIVER RHINE BY SAMPLING PUPAL EXU- 


Bristol Univ. (England). Dept. of Zoology. 
For primary bibliographic entry see Field 2H. 
W86-00457 


HYPERSCUMS OF THE CYANOBACTERIUM 
MICROCYSTIS AERUGINOSA IN A HYPER- 
TROPHIC LAKE (HARTBEESPOORT DAM, 
SOUTH AFRICA), 

National Inst. for Water Research, Pretoria (South 
Africa). 


T. Zohary. 
Journal of Plankton Research, Vol. 7, No. 3, p 399- 
409, 1985. 4 Fig, 2 Tab, 35 Ref. 


Descriptors: *Microcystis, *Hyperscum, *Scum, 
*Hartbeespoort Dam, *South Africa, Cyanophyta, 
Eutrophication, Chlorophyll a, Photosynthesis, 
Anoxic conditions, Hydrogen ion concentration. 


It is proposed that surface scums of densely packed 
planktonic cyanobacteria (blue-green algae) which 
exist for weeks to months, measure several decime- 
ters in thickness and are covered by a crust of 
photo-oxidized cells, be called hyperscums. Hy- 
perscums of Microcystis aeruginosa formed during 
prolonged periods of calm weather in wind-pro- 
tected sites in a Glarkecnoett D lake subject to low 
wind speeds (Hartbeespoort Dam, South Africa). 
A hyperscum that extended over 1-2 hectares and 
persisted for 103 days during winter 1983 was 
studied. Chlorophyll a concentrations ranged from 
100 to 300 mg/l. Microcystis cell concentrations 
reached 1.76 x 10 to the 9th power cells/ml or 116 
cu cm/1. The hyperscum environment was anoxic, 
aphotic, with a fluctuating temperature regime and 
low pH values. The densely packed Microcystis 
cells survived these conditions for more than 2 
—— This was shown by comparing the poten- 
hotosynthetic capacity of Microcystis from 
the pre nae. um with that of Microcystis from the 
main org of the lake. Howaver, after 3 months 
the hyperscum algae lost their photosynthetic ca- 
— and decomposition processes prevailed. The 
yperscum gradually shrank in size until a storm 
caused its complete disintegration. (Author’s ab- 
stract) 
W86-00519 


MEIOFAUNA ASSOCIATED WITH MAN- 
GROVES IN THE HUNTER RIVER ESTUARY 
re FULLERTON COVE, SOUTH-EASTERN 
A 


— National Univ., Canberra. Dept. of Zo- 
ology. 

For primary bibliographic entry see Field 2L. 
W86-00521 


CHANGES OF FLORA AND VEGETATION OF 
THE CALCAREOUS STREAMS IN THE 
‘FRIEDBERGER AU’ (NEAR AUGSBURG) BE- 
TWEEN 1972 AND 1982 UNDER CHANGING 
POLLUTION CONDITIONS (VERANDERUN- 
GEN VON FLORA UND VEGETATION IN DEN 
KALKREICHEN FLIESSGEWASSERN DER 
FRIEDBERGER AU (BEI AUGSBURG) VON 
1972 BIS 1982 UNTER VERANDERTEN BELAS- 
TUNGSBEDINGUNGE)), 

Hohenheim Univ., Stuttgart (Germany, F.R.). Inst. 
fuer Landeskultur und Pflanzenokologie. 

A. Kohler, and S. Schiele. 

Archiv fur Hydrobiologie, Vol. 103, No. 2, p 137- 
199, 1985. 9 Fig, 5 Tab, 12 Ref. 


Descriptors: *Aquatic plants, *Water pollution ef- 

fects, *Friedburger Au, *Germany (Federal Pe- 

a) Calcareous streams, Wastewater pollution, 
egetation, Macrophytes,. 


The Friedberger Au lies in the Lech-Wertach- 
Ebenen Nature Area in the immediate neighbor- 
hood of Augsburg. The flora and vegetation of a 
calcareous stream in the Friedberger Au was 
mapped in 1972, 1978 and 1982. Wastewater pollu- 
tion in the Friedberger Au changed between 1972 
and 1982. The most important change was the 
diversion of wastewater from the city of Friedberg 
in 1974 to treatment facilities in Lech and 
Other communities in the area introduced im- 
proved treatment during this period. The alteration 
of flora and vegetation under changing pollution 
conditions was studied. Macrophytic recoloniza- 
tion of a formerly overloaded zone took at least 8 
years. Some species have not recolonized this 
of the stream. Nearby ditches which were initially 
oligotrophic showed both qualitative and quantita- 
tive increases in eutrophic species and decreases in 
oligotrophic Ww due to increasing pollution 
load. (Moore-I 
W86-00524 


PROBLEM OF SARDINE FISHERIES IN 
EGYPT, 


Institute of Oceanography and Fisheries, Alexan- 
dria (Egypt). 

N. F. Bishara. 

Archiv fur Hydrobiologie, Vol. 103, No. 2, p 257- 
265, 1985. 2 Fig, 2 Tab, 14 Ref. 


Descriptors: *Water pollution effects, *Dam ef- 
fects, *Sardines, *Commercial fisheries, *Egypt, 
Nile River, Aswan High Dam, Environmental ef- 
fects, Wastewater pollution, Plankton. 


In Egypt, sardines are caught along the Mediterra- 
nean coast from Alexandria to El-Arish with 
points of concentration at Alezandria, Rosetta, Da- 
mietta, Abu Kir bay and Port Said. From 1966 to 
1978, there was a marked decrease in sardine land- 
ings along the Mediterranean coast of E; Fac- 
tors responsible for this decline include con- 
struction of the high dam at Aswan in 1964; and 
increased water pollution by sewage and industrial 
wastes. The Aswan High Dam greatly reduced the 
flow of the Nile, and reduce plankton produc- 
tion in the Mediterranean waters. In the period 
from 1978 through 1981, sardine fisheries seemed 
to be thriving once more. (Moore-IVI) 

W86-00525 


CELLULAR 

UPON ASSIMILATION BY MACOMA BALTH- 
ICA OF SEDIMENT-BOUND CD, ZN AND AG, 
Geological Survey, Menlo Park, CA. Water Re- 
sources Div. 

R. W. Harvey, and S. N. Luoma. 

Marine Ecology - Progress Series, Vol. 22, No. 3, 
p 281-289, March, 1985. 2 Fig, 4 Tab, 22 Ref. 

*Ex 


Descriptors: *Bacteria, opolymers, *Clams, 
*Cadmium, *Zinc, *Silver, Sediments, Particulate 
matter, Bioavailability, Heavy metals, Estuarine 
environment, Behavior. 


Effects of adherent bacteria and bacterial extracel- 
lular polymer pe ger upon by oeae of parti- 
cle-bound Cd, Zn and Ag by the a ao 
clam Macoma balthica were studied in the 
tory. Amorphous iron oxyhydroxide and bao 
and alkaline-extracted sediments were used as 
model particulates in separate, controlled deposit- 
feeding experiments. In general, amounts of metal 
taken up from ingested particles varied dramatical- 
ly with the nature of the particle surface. Ingestion 
of contaminated iron oxide particles did not con- 
tribute to overall uptake of Cd and Ag in feeding 
clams, but accounted for 89 to 99% of total Zn 
poo Exopolymer adsorbed on iron ov eicbaliy 
cles caused an increase in the biological av: 
of particle-bound metals in the order Ag > Cd > 
Zn, whereas adherent bacteria up to 3.2 x 10 to the 
11th/g had no effect upon amounts of metal taken 
up from ingested particulates. At the 
and Ag concentrations employed (3.6 x 10 to the -7 
M), feeding rates declined with increasing amounts 


ue 
ability. Much of the Cd (57%) taken up by clams 
estuarine sediments 


feeding on unaltered originated 
from particulates, even though particle/solute dis- 
tribution of Cd (86%) was similar to that in ——_ 
ments with iron oxide particles. Uptake of Cd 
alkaline-extracted sediments was t, as it 
was from unamended iron oxide. However, addi- 
tion of exopolymer (10 me/s sediment) caused a 
restoration in bioavailability of sediment-bound 
Cd. (Author’s abstract) 
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COMPARISON OF THE TOXIC EFFECTS OF 
TWO PESTICIDES ON THE TESTES OF A 
FRESH WATER TELEOST CHANNA STRIA- 
TUS BL., 

Government Coll., Mhow (India). Dept. of Zoolo- 


gy. 

N. Arora, and S. K. Kulshrestha. 

Acta Hydrochimica et Hydrobiologica, Vol. al? 
No. 4, p 435-441, 1984. 3 Fig, 4 Tab, 5 Reef. 





Descriptors: *Pesticide toxicity, *Channa, *Car- 

baryl, *Endosulfan, Toxicity, Fish, Carbamate pes- 

— lorinated hydrocarbon pesticides, 
estes. 


tive study was made of the toxic effects 
of “sublethal doses of two extensively used pesti- 
cides, a carbamate compound carbaryl and an or- 
ganochlorinated endosulfan on the 
— of a fresh ie teleost, Channa striatus. 


le specimens were exposed to 10 and 20 
poche and 0.00075 1 and 0.001 ppm of endosulfan 
for a period of 30 d. At both dose levels, carbaryl 
= f Ps Htoneal fining, a the wall 
rupture o peri rupture of the w 
of seminiferous lobules; failure of emer gon i 
at the spermatid stage; necrosis of interstitial cells; 
and fibrosis of the connective tissue. There was a 
pregressive reduction in different stages of the 
anemone activity with an increase in the 

uration of the exposure. After 30 d of exposure 
only spermatogonia were seen. (Moore-IVI) 
'W86-00544 


ENVIRONMENTAL BEHAVIOR OF FLUORO- 
TENSIDES; PART 1: WATER TOXICITY TEST- 
ING (ZUM UMWELTVERHALTEN VON 
FLUORTENSIDEN; TEIL 1: PRUFUNG AUF 
AQUATOXIZITAT), 

Akademie der Wissenschaften der DDR, Berlin. 
Zentralinstitut fuer Organische Chemie. 

D. Prescher, U. Gross, J. Wotzka, M. Tscheu- 
Schluter, and W. Starke. 

Acta Hydrochimica et Hydrobiologica, Vol. 12, 
No. 6, p 595-600, 1984. 2 Fig, 2 Tab, 9 Ref. 


Descriptors: *Surfactants, *Fluorotensides, *Tox- 
icity, Guppies, Algae, Water pollution effects, 
Water quality standards. 


Poecilia reticulata Peters wafhhii and the green 
alga Monoraphidium griffithii were used for test- 
ing of pope fluorotensides. After the represen- 
tation of the methods of investigation and the 
definition of criteria of toxicity the results obtained 
by the investigation are discussed. In general, the 

xicity of the four in ted fluorotensides to 
algae was lower than to fish. The anionic fluoro- 


degieas Finally, for the condition of the receiv- 
ing-water biocenosis class ‘2’ the respective still 
issible matter concentrations are proposed. 
y vary between 0.05 and 0.2 neh (Author’s 
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ALDRIN INDUCED CHANGES IN THE AC- 
TIVITIES OF THREE PHOSPHATASES OF 
| LAMARRE]I (H. MILNE 
Gorakhpur Univ. (India). Dept. of Zoology. 

O. R. Murti, and G. S. Shukla. 


Acta Hydrochimica et }~ pay er age Vol. 12, 
No. 6, p 609-613, 1984. 1 Tab, 24 Ref. 
Descri; : *Aldrin, * 


Enzymes, *Macrobrachi 
Fish, 4 
Stress. 


‘oxicity, Pesticide toxicity, Metabolism, 


Macrobrachium 
0.017 and 0.021 
prea g for 24- 


i was exposed to 0.008, 
aldrin (0.4, 0.8 and 1.0 of the 
and after exposure the activi- 


ties of the acid, alkaline and glucose-6-phospha- 
tases are determined. With concentration sory co 





ing activity with 
during 72 h; 

. The initial rise in the glucose 
concentration of blood caused by that is the clear 
pen name kn Teena hanger a 
metabolism resulting from it. (Author’s abstract) 
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WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


STUDIES ON THE TOXICITY OF SOME IN- 
SECTICIDES 


(PETERS), 
K.L.D.A.V. Coll., Roorkee (India). Dept. of Zool- 


ogy. 

P. K. Gupta, V. S. Mujumdar, and P. S. Rao. 
Acta Hydrochimica et Hydrobiologica, Vol. 12, 
No. 6, p 629-636, 1984. 4 Tab, 37 Ref. 


Descriptors: *Insecticides, *Toxicity, *Lebistes, 
Fish, Pesticide toxicity, Endosulfan, Lindane, 
Aldrin, Chlordane, Rogor, Novocrom. 


The toxicity of endosulfan, lindane, aldrin, chlor- 
oo rogor and novocrom to the freshwater fish 
istes reticulatus was investigated for exposure 
coin of 12-96 h in batch tests with daily ex- 
pee y of the medium. The mean survival periods 
LCS50 were determined. During the early 
hours of exposure to the insecticides, the opercular 
movements of the fish decreased. Later the opercu- 
lar movements increased, and the fish swam errati- 
cally, lost balance, and died. Toxicity increases in 
the by sequence (LCS50,96h) (in mg/1): no- 
22.65), rogor (18. 1 chlordane (0.341), 
aldrin (0.01 7), lindane (0.0160), — endosulfan 
(0.0027). The follo safe concentrations in m 
are recommended: 0. endosulfan, 0.0041 lin- 
diet 0.0010 aldrin, 0.1436 chlordane, 5.4086 rogor 
and 7.2309 novocron. Presumable safe concentra- 
tions of the insecticides to the fish are a fraction of 
their respective LC50 values and may help to a 
it extent in determining water quality criteria. 
(Moore-IV1) 
W86-00548 


ACUTE TOXICITY OF MERCURIC CHLO- 
RIDE AND CADMIUM CHLORIDE TO 
FRESHWATER PRAWN, MACROBRACHIUM 
LAMMARREI (H. MILNE EDW 


H. ARDS), 
Gorakhpur Univ. (India). Dept. of Zoology. 
R. Murti, and G. S. Sh _ 
Acta Hydrochimica et Hydrobiologi 
No. 6, p 689-692, 1984. 1 Tab, 16 Ref. 


ag oe *Prawn, *Toxicity, *Mercuric chlo- 

‘Cadmium chloride, Mercury compounds, 
eae compounds, Behavior, Mortality, Crus- 
taceans. 


Vol. 12, 


— of Gt Hhios and CdCl2 in Macrobrachium 
Edwards) was demonstrated in 
pee on oc conducted with field-collected 
Indian over test periods of 24-96 hr. The 
50 for get amon cg Aaa 24 
hr) to 0.095 (96 hr); the respective figures for 
CdCi2 were 0.374 mg/l and 0.195 mg/l, indicating 
that CdCl2 is somewhat less toxic. Tests were 
conducted at pH 7.4 +/- 0.2 and 26 C +/- 1.5 C. 
Organisms became excited and exhibited spontane- 
ous swimming just after transfer to test solutions of 
both pp ae aneehanentt recor ap ne ap 
to the bottom very soon in mercuric chloride and 
ater = hour in cadmium chloride solution. 
pasion 7 = Enc was ee in the gill 
pt gm -exposed prawns, but was not 
well-marked in those ex; to HgCl2. No mor- 
was observed up to 96 hr in 0.050 mg/l] 
the comparable figure for CdCl2 was 0.12 
mp M lamarrei appears to be the most sensitive 
all crustaceans to these two metals, but it is 
difficult to make comparisons with other species 
because of differences in temperature optima. 
ochester-IVI) 


(R 
W86-00553 


RELATIVE TOXICITY OF PHENOXY HERBI- 
be ny ON LEBISTES (POECILIA) RETICULA- 


Univ. . of imnology and 
Fisheries. 


H. K. Vardia, and V. S. Durve. 

Proceedings of the Indian Academy of Sciences 
(Animal Sciences), Vol. 93, No. 7, D 691-695, De- 
cember, 1984. 1 Fig, 1 Tab, 18 Ref. 


Descriptors: *Herbicides, *Toxicity, *Lebistes, 
*Phenoxy herbicides, Aquatic weed control, Pesti- 
cide tonicity, 2,4-D, Raghession analysis, Dichloro- 
phenoxyacetic acid. 


Effects Of Pollution—Group 5C 


Phenoxy herbicides (2,4-D, its sodium and ethyl 
amine salts and ethyl esters) commonly used in 
aquatic weed eradication programs, were tested by 
acute and static bioassay investigations on a cy- 
prinid fish Lebistes (Poecilia) reticulatus under lab- 
oratory conditions. The toxicities of these different 
formulations are compared and reported in relative 
toxicity ratings. ‘Safe application rate’ and ‘safe 
application factor’ equations were also calculated. 
Median lethal concentrations at various time inter- 
vals are also reported along with respective fidu- 
cial limits and regression equations. Comparative 
regressions are drawn for three time intervals, 24, 
48 and 96 hr. (Author’s abstract) 

W86-00577 


PATTERNS OF BIOACCUMULATION OF AN 
ESSENTIAL TRACE ELEMENT (ZINC) AND A 
POLLUTANT METAL (CADMIUM) _IN 
LARVAE OF THE PRAWN PALAEMON SER- 
RATUS, 

Institut Francais de Recherche pour !’Exploitation 
de la Mer, Nantes (France). Lab. Effets Biologi- 
ques des Nuisances. 

J. Devineau, and C. A. Triquet. 

Marine Biology, Vol. 86, No. 2, p 139-143, May, 
1985. 4 Fig, 1 Tab, 28 Ref. 


Descriptors: *Bioaccumulation, *Zinc, *Cadmium, 
*Prawn, Larval growth stage, Water pollution ef- 
fects, Heavy metals, Crustaceans. 


pan vane serratus Pennant larvae from females 
cones near Roscoff (France) of the Bay of Biscay 
983, were reared in the laboratory. From 
hatching to the first stage after metamorphosis, the 
larvae were exposed to zinc and cadmium intro- 
duced separately or together into the rearing 
medium. At the end of experimental contamina- 
tion, the concentrations of the two metals in the 
organisms were determined. The level of zinc in 
organisms was mainly independent of its concen- 
tration in the water, gen that the bioaccu- 
mulation of this essential trace element is con- 
trolled by some physiological process. The accu- 
mulation of cadmium in the larvae paralleled the 
overloads of this metal in the water. Increased zinc 
concentrations in water have little or no effect on 
the cadmium levels in organisms. The most impor- 
tant interaction between these two metals is an 
antagonism exerted by cadmium on the biological 
uptake of zinc. (Author’s abstract) 
W86-00580 


AND WEIGHT OF ORG 

Swedish Water and Air Pollution Research Lab., 
Stockholm. 

P.-E, E. Bergner. 

Ecological Modelling, Vol. 27, No. 3/4, p 207-220, 
April, 1985. 6 Fig, 17 Ref. 


RELATIONS BETWEEN BIOACCUMULATION 
ANISMS, 


Descriptors: *Bioaccumulation, *Fate of pollut- 
ants, *Aquatic organisms, Accumulation, Metabo- 
lism. 


Empirical bioaccumulation data indicate the exist- 
ence of systematic relations between the extensive 
quantity size of organism and the intensive quanti- 
ty weight concentration of accumulating sub- 
stances. The characteristic co-variation between 
body weight and weight concentration observed in 
organisms is rationalized on the basis of simple and 
biologically reasonable postulates. In particular it 
turns out that the frequently assumed connection 
between weight concentration and age is not a 
prerequisite in order to explain the observed phe- 
nomenon. The basic principles to be applied are 
that a change in an organism’s size does not direct- 
ly alter the metabolism of the individual cells, and 
that usually the total uptake of most substances by 
an organism increases with the organism’s size. 
The conclusion is drawn that, when working on 
problems that involve bioaccumulation processes, 
the absolute size of organisms should be included 
in the analysis, no matter what specific model is 
applied. (Baker-IVI) 

W86-00594 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5C—Effects Of Pollution 


PHYSIOLOGICAL RESPONSES TO POLLU- 
TION, 
Institute for Marine Environmental Research, 


a 
Marine Pollution Bulletin, Vol. 16, No. 4, p 129- 
134, ak 1985. 2 Fig, 31 Ref. 


rs: *Water pollution effects, *Physiologi- 
cal pa oom Physiological responses, Aquatic ani- 
mals, Monitoring, Toxicology. 


The measurement of changes in the physiological 
responses of individual organisms should form an 
important component of any toxicological or envi- 
ronmental monitoring program. rate of 
growth is a fundamental component of physiologi- 
cal fitness and therefore represents an important 
index of environmental (pollutant) effect. An addi- 
tional index can be calculated from the physiologi- 
cal components of the energy equation in order to 
provide further information on the efficiency with 
which an animal functions. Shell growth measure- 
ment, where appropriate, can serve to integrate 
and record changes in environmental quality over 
a period of weeks or months. Reproductive proc- 
esses form a critical interface between the individ- 
wae and the population. Behavioral rm in- 
cluding bivalve shell gape and rate of byssal at- 
tachment have been suggested as simple methods 
of monitoring changes in environmental quality, 
but they are generally difficult . quantify and 
interpret. In order to calculate the assimilative 
capacity (or rate) of hg Ay sg by means of 
environmental qi uality models it is necessary to 
identify toxic contaminants, identify and character- 
ize the sources and sinks of contaminants, identi 
the key resource to be protected, and establi 
dose-response relationships for relevant contami- 
nants and appropriate target organisms. Physiolog- 
ical measurements of pollution impact therefore 
have an important role in environmental pollution 
monitoring. (Baker-IVI) 
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ASSESSMENT OF THE BIOLOGICAL EF- 
FECTS OF SEWAGE SLUDGE AT A LICENSED 
SITE OFF PLYMOUTH, 

Water Research Centre, Marlow (England). 

T. J. Lack, and D. Johnson. 

Marine Pollution Bulletin, Vol. 16, No. 4, p 147- 
152, April, 1985. 5 Fig, 3 Tab, 13 Ref. 


Descriptors: *Water pollution effects, *Sludge dis- 
~, *Plymouth, *England, Marine pollution, 
icity, Mussels, Metals, Enzymes. 


Mussels were placed in cages at sites were chosen 
to lie along a hypothetical pollution gradient. Two 
cages were held 4 m below the surface and two 4 
m above the sea bed. The depths of water ranged 
from about 10 m at Site 1 to about 60 m at Site 7. 

There is an indication that animals in the upper 
cages were more stressed by the sewage disposal 
than animals in the lower a The lowest scope 
for growth (SFG) was fo the upper animals 
at site 5 on the edge of the sludg pee Be 

with significant improvements in SFG moving in- 
shore to site 1 and offshore to site 7. Of the upper 
animals, those at sites 2, 3, 5, and 6 had significant- 
ly lower SFG than at site 1. There was no signifi- 

cant difference between the lower animals except 
those at site 2, where the lowest SFG was record- 
ed. Concerning lysosomal stability, all the animals 
from the wu cages showed significantly more 
stress than control animals. For the animals 
contained within the upper the most stressful 
site was at the center of the ground, with 
progressively less stress being detected at the sites 
away from the ground. The inshore site was the 
least stressful for both upper and lower animals 
although only two sections of the lower animals 
were assayed. The upper caged animals had elevat- 
ed levels of organic detoxication enzymes and 
there was evidence of two ible sources of 
stress; land based or estuarine inputs affecting ani- 
mals near the shore at sites 1 and 2 and sewage 
sludge affecting animals around the disposal 
ground at sites 5, 6, and 7. The lower cages anmials 
showed evidence that a metal detoxication system 
had been induced. It appeared that two sources 
may be involved; land-based, estuarine and metal- 


enriched sediments affecting the near shore and 
shallower sites and sewage sludge affecting those 
— — to the disposal ground. (Baker-IVI) 


FISH GILL STRUCTURAL CHANGES Moy 
DUCED BY TOXICANTS AND OTHER IRRI 
TANTS: A STATISTICAL REVIEW, 

Washington State Univ., Pullman. Dept. of Zoolo- 


F Mattatt. 

Canadian Journal of Fisheries and Aquatic Sci- 
ences, Vol. 42, No. 4, p 630-648, April, 1985. 1 Fig, 
7 Tab, 130 Ref. 


Descriptors: *Water llution effects, *Fish, 
*Gills, *Reviews, Toxicity, Histology, Patholo, 
Irritants, Statistical studies, Morphology, Osmo 
ity, Ultrastructure. 


The literature on how fish gill morphology is 
affected by chemical and physical irritants in the 
surrounding water (e.g. various toxicants, extremes 
of temperature or pH) is quantitively reviewed. 
Histopathological gill lesions that were 
are catalogued, and statistics are to explore how 
such lesions relate to the irritant-exposure condi- 
tions under which they occurred (specifically, to 
dose and class or irritant, to temperature, and to 
salinity of the surrounding water). Frequently re- 
corded histopathologic lesions include changes in 
gill epithelium (lifting, necrosis, Loa se rup- 
ture), ), balbing or fusing of gill lamellae, re- 
tion and proliferation of mucocytes, and c es in 
chloride cells and gill vasculature. It is concluded 
that these lesions are largely nonspecific in nature, 
as each was detected under many different expo- 
sure conditions. The lesions are not entirely inde- 
pendent of exposure conditions, however, as the 
statistical analysis discerns these trends: (1) Most 
gill lesions types have been rted more fre- 
quently after lethal than after sublethal exposure of 
irritants. (2) Some lesions were more frequently 
detected in studies employing heavy metals than in 
studies using organic toxicant or other irritants; 
such lesions include necrosis and hypertrophy of 
epithelial cells, plus mucous hypersecretion. (3) 
ifting of the branchial epithelium, the most com- 
monly reported lesion, was more often in 
freshwater than in marine fish, suggesting the os- 
molarity of the ambient water influences this 
lesion. Little relation was found between recorded 
lesion frequencies and eee Following the 
al lea analysis, = logy of roan nag 
lesions is consid ie nonspecificity, o 
branchial alteration suggests tha they primarily 
resent sterotyped physiol reactions of 
ihe to sineen, 204 miter of teams ane tage ically 
considered defense responses. Some branchial 
terations have been considered inflammatory, but it 
is concluded that the literature cannot support that 
ypothesis. Ultrastructural studies have detected 
irritant-induced disruptions of branchial epithelial 
cells, including cytoplasmic vacuolization, auto- 
phagosomes and inclusions, loss of microvilli, and 
abnormal mitochondria and nuclei. (Author’s ab- 
stract) 
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WHOLE-LAKE FERTILIZATION EXPERI- 
MENTS IN COASTAL BRITISH COLUMBIA 
Sd EMPIRICAL RELATIONSHIPS BE- 
TWEEN NUTRIENT INPUTS AND PHYTO- 
PLANKTON BIOMASS AND PRODUCTION, 
t of Fisheries and Oceans, Vancouver 
(British Columbia). West Vancouver Lab. 
J. G. Stockner, and K. S. Shortreed. 
Canadian Journal of Fisheries and ra. Sci- 
ences, Vol. 42, No. 4, p 649-658, April, 1985. 7 Fig, 
2 Tab, 37 Ref. 


Descriptors: *Nutrients, *Phytoplankton, *Bio- 

mass, *Lakes, *British Columbia, *Fertilization, 
Seanaletin, ect Phosphorus, Trophic level, 
Nutrients, Chlorop) 


Seventeen warm monomictic coastal lakes in Brit- 
ish Columbia were studied from 1980 to 1983. 
Inorganic nitrogen and phosphorus were applied 
to 13 of the lakes in some or all years of the study. 
In the untreated condition, lakes were ultraoligo- 


mee with low concentrations of ee (1.0- 
4.1 micro-g total P/L at spring overturn), o oy-34 
age. summer aw (0.49-2.57 micro- 


and of uction (3.0-10.5 
mg C/cu m/e) The kes’ oig ner uinenen on C108 


nenpindt ty ot iow reidene time (0273 
y low nutrient inputs from ne — 
itic drainage basins. The lakes 


summer c! poeehyil end canals 
overturn (r sq = ee 
tween average summer chlorop p! 
Po Ragga ag pemerts = 0.62) in fe 


ee ty oe Be te C:N:P ratios 
152: (1322001) and erage TN:TP ratio 
9). Uhathr's stetrect) 

W86-00603 


ACIDIFICATION ON 
BIOTA AND ORGANIC MATTER PROCESS- 


ING, 

Michigan State Univ., East Lansing. Dept. of Zo- 
ology. 

T. M. Burton, R. M. Stanford, and J. W. Allan. 
Canadian Journal of Fisheries and —_ Sci- 
ences, Vol. 42, No. 4, p 669-675, April, 1985. 2 Fig, 
5 Tab, 19 Ref. 


ertebrates, 
streams, Aquatic insects, Isopods, Snails, Morrtali- 
ty. 


~ 8 ee 


or; 

low ce ate Gis mp mg PcaCO3/L) "Michigan 
streams were studied using paired, artificial, recir- 
—o Acidification to pH 4 with sulfu- 
ic acid from pH 7.0 to 7.4 resulted in significant 
decreased decomposition rates for 5-g leaf packs of 
white birch (Betula pore) a ee! Bom 
(Acer saccharum). Populations o! 
eal int oe Ge tee me stream sub- 
stantially reduced over a 264-d ex 


was resistant to short-term exposure to acidifica- 
tion, but t mortality occurred after 80 d 
at pH 4 at 2-4 C. Less wen Se Se. 
acidification and emerged after more than 60 d at 
15-20 C. Asellus was very sensitive to acidification 
with up to 93% mortality after only 24 d and with 
inhibition of reproduction. Ai tion also re- 
rted in inc mortality for a snail, Physa 
Leccosthighen. ond kapthat cg0etly. Pyencpapelis 
op, (Anthor’s shetces) 
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DEPTH DISTRIBUTION AND BIOMASS OF 
SUBMERSED AQUATIC MACROPHYTE 
COMMUNITIES IN RELATION TO SECCHI 
DEPTH, 

McGill Univ., Montreal (Quebec). Dept. of Biol- 


ogy. 
For primary bibliographic entry see Field 2H. 
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page eye OF re. WATER HARDNESS, 
AND ALKALINITY IN THE ACUTE LETHA- 

LITY OF ZINC TO RAINBOW TROUT 

(SALMO GAIRDNERD, 

Guelph Univ. (Ontario). Dept. of Zomney. 

R. W. Bradley, and J. B. Sprague. 

Canadian Journal of Fisheries peg og 

ences, Vol. 42, No. 4, pTBITs6, April, 1985. i Pie. 

2 Tab, 38 Ref. 


Descriptors: *Toxicity, *Zinc, Tens eos Water 
ion concen *Hardness, W: 
pollution effects, Mi 

precipitation, Dissolved solids. 


The acute lethality of dissolved zinc to rainbow 
trout (Salmo gairdneri) was significantly increased 





at higher pH and lower hardness levels. Changes in 
HH from 5.5 to 7.0 increased zinc toxicity by 
actors to 2 to 5, depending on total hardness 
levels. A decrease in hardness from 386 to 31 mg 
CaCO3/L increased zinc toxicity by more than an 
order of magnitude at both pH levels. These effects 
of pH and hardness were not caused by changes in 
the chemical iation of zinc. An increase in 
carbonate alkalinity from 8.4 to 24 mg CaCO3/L 
at Fo 7.0 did not significantly alter zinc toxicity at 
either hardness level. Thus, carbonate alkalinity is 
not an important factor at or below pH 7.0. At low 
hardness, dissolved zinc was more 10 times as 
toxic at pH 9.0 as at pH 5.5. Two competing 
mechanisms appear to operate: as the pH rises, 
dissolved zinc becomes increasingly toxic, but at 
higher pH levels it is increasingly replaced by zinc 
precipitate, which is of very low toxicity to fish. 
(Author’s abstract) 
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POSTSETTLEMENT DIATOM SUCCESSION 
IN THE BAY OF QUINTE, LAKE ONTARIO, 
Michigan Univ., Ann Arbor. Great Lakes Re- 
search Div. 

E. F. Stoermer, J. A. Wolin, C. L. Schelske, and 
D. J. Conley. 

Canadian Journal of Fisheries and Aquatic Sci- 
ences, Vol. 42, No. 4, p 754-767, April, 1985. 9 Fig, 
2 Tab, 30 Ref. EPA grant R810396, NSF grant 
OCE-8216588. 


Descriptors: *Diatoms, *Succession, *Bay of 
Quinte, *Lake Ontario, *Ontario, History, Eu- 
trophication, Silica, Fossils, Chrysophyta, Mining, 
Water pollution effects. 


Siliceous algal microfossil assemblages deposited in 
the Bay of Quinte prior to Euro; settlement 
consist of low numbers of benthic diatoms and 
chrysophyte cysts. Early settlement activities are 
marked by qualitative changes in the flora and 
small increases in microfossil flux. Events associat- 
ed with the Ambrosia horizon produced a rapid 
transition from assemblages characteristic of oligo- 
trophic environments to those characteristic of eu- 
trophic waters and a large increase in microfossil 
flux. This was followed by a period of decreasing 
siliceous microfossil flux and reestablishment of 
less eutrophic species ca. 1853-61. Minimum sili- 
ceous algal microfossil flux and highly atypical 
assemblages occurred in the period ca. 1879-88, 
which corresponds to the period of intensive 
mining activities in the Bay of Quinte watershed. 
Maximum flux of siliceous microfossil occurred ca. 
1900 and declined thereafter, although composition 
of assemblages deposited indicates increasing eu- 
trophy and displacement of summer-blooming spe- 
cies. This is interpreted as evidence of beginning of 
summer silica limitation. Based on microfossil evi- 
dence, the modern os on flora of the bay was 
established by 1928. (Author’s abstract) 

'W86-00609 


EFFECTS OF LOW ENVIRONMENTAL PH ON 
THE SURVIVAL, GROWTH AND IONIC COM- 
POSITION OF POSTEMERGENT ATLANTIC 
SALMON (SALMO SALAR), 

Department of Fisheries and Oceans, St. Andrews 
(New Brunswick). Fisheries Research Branch. 

G. L. Lacroix, D. J. Gordon, and D. J. Johnston. 
Canadian Journal of Fisheries and Aquatic Sci- 
ences, Vol. 42, No. 4, p 768-775, April, 1985. 3 Fig, 
2 Tab, 30 Ref. 


Descriptors: *Salmon, *Hydrogen ion concentra- 
tion, *Water pollution effects, Immature growth 
stages, Bioassay, Mortality, Growth, Calcium, 
Sodium, Westfield River, Nova Scotia. 


Postemergent Atlantic salmon (Salmo salar) were 
reared during the early feeding phase in the soft, 
acidic water of the Westfield River (mean pH 5.0) 
in Nova Scotia. The fry were held in a flow- 
through system of tanks in situ and were fed a 
hatchery diet. Bioassays were also conducted in 
river water treated with limestone (mean pH 6.1) 
to provide a control. Cumulative mortality of fry 
after 30 d in the tanks was 70% at pH 5.0 and only 
4% at pH 6.1. Fry in untreated river water were 
inactive, ingested little food, and lost weight (ap- 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Waste Treatment Processes—Group 5D 


roximately 25%) during the first 15 d of exposure. 
ge increases in body (Ca(2+)) and (Na(+)) 
were observed in fry at both pH levels during that 
time, but the increase in (Ca(2+)) lagged and that 
in (Na(+)) was less in fry at low pH. Deaths 
occurred 15-30 d after swim-up and dead fry were 
all severely emaciated, indicating the deaths were 
probably from starvation. Although there were 
differences in ionic composition changes in fry 
held at pH 5.0 compared with control, no major 
depletion of body ionic reserves occurred relative 
to initial concentrations. Surviving fry a pH 5.0 
developed a tolerance after 25 d and had growth 
rates, condition factors, and ionic concentrations 
similar to those to fry in treated water. The mortal- 
ity of fry during the transition to exogenous feed- 
ing, in response to low pH stress in soft water, is 
probably responsible for reduced recruitment and 
the decline or loss of salmon stocks in this and 
other acidic rivers of Nova Scotia. (Author’s ab- 
stract) 
W86-00610 


5D. Waste Treatment Processes 


INNOVATIVE/ALTERNATIVE WASTEWATER 
COLLECTION SYSTEMS FOR CORPS OF EN- 
GINEERS RECREATION AREAS, 

Army Engineer Waterways Experiment Station, 
Vicksburg, MS. Environmental Lab. 

M. J. Cullinane. 

Miscellaneous Paper EL-81-7, September 1981. 36 
p, 10 Ref. 


Descriptors: *Wastewater treatment, *Wastewater 

collection, *Sewer systems, *Septic tanks, *Recre- 

ation facilities, Wastewater disposal, Pressure 

— systems, Vacuum sewer systems, Gravity 
low. 


Design considerations are given for several 
wastewater collection and transmission alternatives 
for recreation areas. Choice of a system is site- 
specific. The conventional gravity collection 
system is easy to maintain, expand, and operate; 
however, capital costs are high, especially if ter- 
rain or excavation problems exist. Pressure systems 
are of two types: (1) GP, which has a holding tank, 
grinder pump, electrical and mechanical compo- 
nents, and collection system piping and (2) STEP, 
which has a septic tank, one-site pressurization 
unit, and collection system piping. Vacuum sys- 
tems have a central vacuum source to maintain a 
constant vacuum on the main line of the collection 
systems. Small-diameter gravity systems, not 
widely used in the U.S., include on-site septic tanks 
that drain into small-diameter gravity sewers. Cost 
information is provided for cal system. 
W86-00331 


MEMBRANE CONTROLLED PROCESSES 
FOR THE ENERGY-EFFICIENT CONVER- 
SION OF SLUDGES TO FUELS AND MARKET- 
ABLE CHEMICALS. 

Columbia Univ., New York. 

Available from the National Technical Informatin 
Service, Springfield, VA 22161 as DE82013685. 
Department of Energy, Washington, DC. Office of 
Renewable Technology. Report DOE/CS/20400- 
1. March 1982. 254 p. 69 Fig, 26 Tab, 106 Ref. 
Contract/Grant No. DE-AC01-78CS20400. 


Descriptors: *Wastewater treatment, *Byproducts, 
*Membrane processes, Anaerobic digestion, Aero- 
bic treatment, Sludge digestion, Municipal wastes, 
Solid wastes. 


The development of a process for the membrane- 
controlled conversion of urban solid wastes and 
sludges into fuels and marketable chemicals is re- 
ported. It is highly cost-effective and energy effi- 
cient because of the substantial value of the chemi- 
cal by-products obtained. Sludges are concentrated 
to permit smaller fermenters and are then ferment- 
ed rapidly and efficiently under membrane control. 
All the undesirable by-products are converted into 
useful chemicals such as liquid ammonia and or- 
ganic acids. This is followed by a secondary aero- 
bic fermentation to obtain the virtually complete 
destruction or conversion of all organic matter to 


chemical by-products. This system is highly com- 
pact and capable of being placed into operation at 
sewage treatment plants to effect a virtually 
closed-loop operation. 

W86-00361 


MARKET ASSESSMENT AND TECHNOLOGI- 
CAL EVALUATION OF THE CPU-4000 CHEM- 
ICAL PRECIPITATION UNIT, 

Battelle Columbus Labs., OH. 

J. L. Means, N. D. Gregorich, and E. W. Helper. 
Final Report, October 25, 1983. 33 p, 1 Fig, 8 Tab, 
26 Ref, Append. 


Descriptors: ‘*Heavy metals, *Metal-finishing 
wastes, *Separation techniques, *Chemical precipi- 
tation, *Wastewater treatment, Marketing, Effluent 
limitations, *Industrial wastewater, Industrial 
wastes, Metals, Comparison studies. 


A market assessment of the CPU-4000, a device 
which can be used as a pollution control mecha- 
nism for heavy metals in industrial effluents is 
given along with a comparison of CPU-4000 tech- 
nology with that of other metal removal tech- 
niques. A target market for the CPU-4000 ranging 
from 23,828 to 23,891 firms was identified. In the 
metal finishing industry, 5,060 markets are identi- 
fied; and in the photofinishing industry, 5,500 mar- 
kets are attributed to hospitals and 9,801 markets 
are attributed to graphic art firms. Photographic 
processing accounts for 1,667-1,730 markets for 
CPU-4000 technology while non-destructive test- 
ing, used in such industries as aeros; oil pipe- 
lines, and nuclear science accounts for 1,800 mar- 
kets. EPA discharge regulations for the electro- 
plating and metal finishing industries limit cyanide, 
Pb, Cd, Cu, Ni, Cr, Zn and Ag for plants with a 
daily flow of 38,000 liters and Pb, Cd, and cyanide 
for plants with a daily flow of < 38,000 liters. The 
sodium sulfide precipitation technique is consid- 
ered extremely effective for treating wastewater 
containing toxic metal ions. The CPU-4000 which 
embodies the sodium sulfide precipitation tech- 
nique can remove up to 30 different metal ions 
whereas electrolytic deposition, metallic replace- 
ment and ion exchange are generally effective in 
removing only a single metal ion. 

W86-00386 


DIGESTION OF FORMALDEHYDE’ BY 
ADAPTED BACTERIA (ZUM ABBAU VON 
FORMALDEHYD DURCH ADAPTIERTE BAK- 
TERIEN), 

Karl-Marx-Univ., Leipzig (German D.R.). Sektion 
Biowissenschaften. 

U. Behrens, and J. Hannes. 

Acta Hydrochimica et Hydrobiologica, Vol. 12, 
No. 1, p 39-45, 1984. 3 Fig, 18 Ref. 


Descriptors: *Formaldehyde, *Biological 
wastewater treatment, ‘*Bacteria, Wastewater 
treatment, Activated sludge process. 


Municipal activated sludge was cultivated in a 
medium composed of formaldehyde, glucose and 
mineral salts. By passages with increasing formal- 
dehyde concentrations, a bacterial culture was se- 
lected which remained active at initial concentra- 
tions of 1 g/l formaldehyde. With this culture, 
formaldehyde and glucose were oxidized simulta- 
neously to formate and gluconate, which subse- 
quently served as substrate for the growth of bac- 
teria. Glucose alone was also oxidized to gluco- 
nate, which then was used as substrate for growth. 
Formaldehyde alone was only oxidized. If the 
actual formaldehyde concentration was kept low, 
however, by fed-batch cultivation, it was assimilat- 
ed through formate formation. The biochemical 
background and the importance of the findings for 
the purification of formaldehyde-containing 
wastewaters are discussed. (Author’s abstract) 
W86-00397 


OCCURRENCE OF R-PLASMIDS IN ESCHER- 
ICHIA COLI AND COLIFORM GERMS FROM 
WATER AND WASTEWATER; PART 2: METH- 
ODS OF ISOLATION OF R+ -BACTERIA 
FROM SURFACE AND WASTEWATER, THE 
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TRANSFER OF THEIR R-PLASMIDS AS WELL 
AS THE DETERMINATION OF THE RESIST- 
ANCE IMAGES a DAS VORKOMMEN 


Institut fur Experimentelle Epidemiologie, Werni- 


. Heier, and H. Tschape. 
Acta Hydrochimica et Hydrobiologica, Vol. 12, 
No. 1, p 47-54, 1984. 4 Tab, 14 Ref. 


Descriptors: *Escherichia, *Coliforms, *Plasmids, 
*Wastewater, *Surface waters, Bacteria, Hospitals, 
Antibiotic resistance, Municipal wastewater, Ef- 
fluents, Wastewater treatment facilities. 


A detailed description is given of methods for the 
isolation of R-+ bacteria from water and 
wastewater, the determination of their resistance 
pattern and the transfer of R-plasmids from wild 
strains to Escherichia coli K 12. Results are given 
of investigations on the inflows and outflows of 
municipal and rural clarification plants as well as 
ofa hospital for lung-diseases and a urologi- 
cal clinic. It was found that coliform bacteria with 
a threefold and fourfold resistance were dominant 
in wastewater and surface water and that there was 
a pronounced shift to strains with a multiple resist- 
ance in hospital sewage. The values for the quo- 
tient of the single resistance in coliform germs 
from the wastewater of a lung-disease sanatorium 
and of germs with multiple resistance in the 
wastewater from an urological clinic were particu- 
larly high. As can be demonstrated, the selective 
pressure of the different chemotherapeutic agents 
used for the therapy is effective. (Author’s ab- 


stract) 
'W86-00398 
ELIMINATION AND RECOVERY OF METAL 


VON METALLIONEN AUS ABWASSERN 
EINE UBERSICHT), 
Technische Hochschule ‘Carl 
Leuna-Merseburg (German D.R.). 

R. Kummel, F. Winkler, and R. 

Acta Hydrochimica et Hydrobiologica, Vol. 12, 
No. 3, p 227-237, 1984. 6 Fig, 16 Ref. 


Schorlemmer’ 


— *Heavy metals, *Wastewater treat- 
etals, Ion exchange, Recycling, Membrane 
processes, Chemical treatment, Ul tration. 


The present state and the trends in the recovery of 
heavy metals from wastewaters are presented. The 
classical precipitation techniques are unsatisfactory 
due to increases in solubility in the presence of 
impurity ions and/or complexing agents. At 
aro t, ion-exchange processes constitute the most 
‘equently used method of metal recycling with an 
effective enrichment of metal ions. For the effec- 
tive separation of metals from solutions of a low 
concentration, electrolytic reduction demands 
large electrode surface areas. In cells with fixed- 
or fluidized cathodes one can obtain specific 
electrode surface areas of some 1000 sq m/cu m. 
For the future, processes of extraction and espe- 
cially membrane tion will gain in impor- 
tance. In the past few years, a large number of 
highly selective metal extracting agents as well as 
liquid membrane permeation with suitable carriers 
were developed. Combinations of membrane sepa- 
ration processes with chemical reactions may 
attain the same importance, as e.g. ultrafiltration in 
connection with the fixation of metal ions to water- 
soluble polymers. In the long run, techniques will 
prevail which will not only result in metal enrich- 
ment but also in the recovery of the raw material 
water. (Author’s abstract) 
W86-00410 


THE CORRELATION OF 
DIFFERENT WATER ANALYSIS METHODS 
(MOGLICHKEITEN DER KORRELATION UN- 


TERSCHIEDLICHER WASSERANALYSEN- 
VERF. 


'AHREN), 
Technische Hochschule ‘Carl 
Leuna-Merseburg (German D.R.). 
For primary bibliographic entry see Field 5A. 
W86-00411 


Schorlemmer’ 


POSSIBILITIES OF THE AFTERPURIFICA- 
TION OF WASTEWATERS FROM THE PRO- 
DUCTION OF ARTIFICIAL LEATHER WITH 
THE AID OF ALGAE, PART 2 (MOGLICHKEI- 
TEN DER NACHREINIGUNG VON ABWAS- 
SERN AUS DER KUNSTLEDERPRODUKTION 
MIT HILFE VON ALGEN, TEIL 2), 
Ceskoslovenska Akademie Ved, Trebon. Dept. of 
Hydrobotany. 

J. Chromek, J. Kupec, P. Marvan, and M. Mladek. 
Acta Hydrochimica et Hydrobiologica, Vol. 12, 
No. 5, p 521-530, 1984. 5 Fig, 3 Tab, 6 Ref. 


Descriptors: *Biological wastewater treatment, 
*Industrial wastewater, *Algae, *Artificial leather 
industry, Wastewater treatment, Dimethylamine, 
Phosphorus, Nitrogen, Scenedesmus. 


An attempt was made to use the alga Scenedesmus 
SS. for the purification of wastewaters 
‘om the production of artificial leather. The di- 
methylamine contained in these wastewaters is 
continuously decomposed and the remaining nitro- 
gen-containing residuals are used as a nutrient 
source for the production of algal biomass. In 
continuous experiments with wastewaters, dimeth- 
— and its metabolites showed a pronounced 
prewn op Baro In practice, a longer retention 
reactors as well as a sufficient propor- 

pe of municipal wastewater are required in order 
to avoid a limiting of growth due to a phosphorus 
deficiency. Information is given on other investiga- 
tions performed on the purification of artificial 
leather wastewaters with the aid of the biological 
nitrogen elimination under s; ic conditions with 
a successful denitrification of up to 95%. (Author’s 


) 
W86-00418 


MIXING CHARACTERISTICS AND PER- 
FORMANCE OF THE ANAEROBIC UPFLOW 
BLANKET FILTER (UBF) REACTOR, 
Biotechnology Research Inst., Ottawa (Ontario). 
R. Samson, and S. Guiot. 

Journal of Chemical Technology and Biotechnol- 
ogy, Vol. 35B, No. 1, p 65-74, feng 1985. 5 Fig, 
4 Tab, 17 Ref. 


Descriptors: *Upflow blanket filter, *Mixing, 
*Wastewater treatment, Chemical oxygen demand, 
Filtration, Anaerobic digestion, Biological 
wastewater treatment. 


Mixing characteristics (using a radioactive tracer) 
and reactor performance of the u —— blanket 
filter (UBF) reactor — at different — 
rates (up to 32 kg c 2 gc Digan 
(COD)/eu m/day) were com The results 
indicated that mixing profiles of the reactor operat- 
ed with effluent recirculation and without biomass 
were of the perfectly mixed type. Operation with- 
out recirculation resulted in about 18% dead space. 
The filter made of plastic rings and located in the 
top third of the reactor had no negative effect on 
reactor mixing. Operation at loading rates of up to 
25 kg COD/cu m/day permitted a soluble COD 
removal rate of 95% with a methane production 
rate of 5.9 cu m/cu m/day. At higher loading loading 
rates, the efficiency of COD reduction 
with a decrease of the specific saceadhuie sollte activity 
to 0.5 kg acetate removed — volatile s S 
ed solids (VSS)/day. At 
was observed that the pale ste was not related 
to the mixing c istics, which had remained 
of the perfectly mixed t with an occasional 
small dead space (below 10%). The good 
characteristics of the UBF reactor ia with 
the high biomass content and the effective action 
of the filter make this reactor one of the most 
promising designs for the treatment of soluble 
wastes. (Author’s abstract) 
'W86-00423 


ALGAL-BIOMASS RACEWAY SYSTEM FOR 
PARTIALLY TREATED SWINE 
WASTEWATER IN THE TROPICS, 

— Univ. at Manoa, Honolulu. Dept. of Agri- 


P. Y. Yang, and S. Y. N: 


——— — American Society ote a 
tural Engineers, Vol. 28, No. "pase h/ 
April, 1985. 4 Fig, 6 Tab, 16 Ri 


Descriptors: *Wastewater treatment, *Animal 

wastes, *Algal-biomass raceway — oes 
Farm wastes, Ammonia, 

oxygen demand. 


= -biomass raceway 8 for 
gal- ge sg 
gested pene -Angthe = a su} 


swine wastewater was com 

stabilization processes On the basis of BODS load- 
ing rates, percent removal and energy 
consumption of kilowatt hour input per Kg remov- 
al of BODS. The four aerobic systems were oxida- 
dat md and erated goo ‘The ona eon 

tion x 
i and algal-biomass racew: 
much higher DS | 
facultative oxidation 


values. The main ._——— of on algal biomass 
treed higher BOD system is the nearly 
Se oe loading rate that can be 
ther advan' using algal-biomass 
een is in removing aN. Its Its removing effi- 
is 65.8% at a loading rate of 0.029 g/L/day. 
tee #0 removal efficiency is within the range of 40- 
80% reported for the oxidation ditch and oon 
— than the 60% of the aerated lagoon. In 
tion, the algal-biomass raceway system pro- 
vides a lower land requirement for treatment, 
except for the oxidation ditch. The algal-biomass 
raceway can handle almost three times the BODS 
pee ted Se ne ae yet uses 
penn A te the land area. (Baker- 
W86-0048 


STUDIES OF THE HYDRODYNAMIC PROP- 
ERTIES IN BIOLOGICAL CLARIFICATION 
PLANTS USING RADIOTRACERS, 

Akademie der Wissenschaften der tg ~- Leipzig. 
— fuer Isotopen- und Strahlenfors- 
chung, 

H. G. genre D. orm, K. Koepping, J. 
Schoen, and H. 

Acta Hy ve im a Hydrobiologica, Vol. 12, 
No. 4, p 431-434, 1984. 5 Fig, 6 Ref. 


: “Biological wastewater treatment, 
*Hydrodynamics, *Radioactive — 
Wastewater treatment, Bromine iadisieaant, he C- 
— sludge process, Optimization, Mathematical 


Employment of Br-82 as a tracer, combined with 
tical analysis of results, was used to opti- 

mize performance of two sewage treatment plants 

in the Geman Democratic epbl. "The fi 

lant studied involved two 

fos, an aotieetet dak 

impeller, a volume of 7, 

730 cu m per hr, was anal 

had a throughput of 100, cu m 

comprised 8 activated sludge cham! 

m volume each. Aeration in the second 


equation =e nb 0. ecae 

Sess tae font Reversing anon Reser bec eaation of 
rotation letuend oodles @ the by-pass flow 
50%, resulting in improved efficiency in the acti- 
vated sludge chamber. In plant II, T os 
maximal eee ee cones oe oe 
activated sludge chamber) is 374 min, but is only 
355 min during minimal put (125 cu m per 
hr). Neither by-pass flow nor wake space were 
found. MRT was abnormal with respect to 





tin this chamber, so that the reg 

tion volume in the chamber will be used for de 

dation of the contents of the sewage ini 

mal through 

the front of the chamber results 

increase in throu 
eae 


it. Movement of the sewage 
in 
4 


put, with a resultin 
,000 kWhr/a. (Rochester: 


MODEL OF A BACTERIAL CULTURE UTILIZ- 


For primary bibliographic entry see Feld 5B 
‘or entry see ‘ 
wae-00s49- ar 


EPA DEBATES SWITCH FROM THE CARROT 
TO THE STICK IN SEWAGE TREATMENT, 

R. L. Stanfield. 

National Journal, Vol. 17, No. 6, p 312-316, Febru- 
ary, 1985. 


Descriptors: aoe treatment facilities, 


In 1985, Congress must determine the federal 
perm role in water treatment when the federal 


of the cacy 


plant constructio: 
= 2 Sepia 30. Originally, the law offered 
to municipalities to help with construction of 
ee ee tr cae ds 
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5F. Water Treatment and 
Quality Alteration 


ION-SELECTIVE Bg a (SE) - RE- 
SEARCH INTO THE POTENTIAL REGULA- 
TION AND APPLICATION IN ANALYSIS 
dao} IDEN (ISE) - 
ZUR POTENTIALEIN- 
STELLUNG UND ANWENDUNG IN DER ANA- 
LYTIK), 
Technische Hochschule ‘Carl 
Leuna- 


Merseburg (German D.R.) ay 
For primary bibliographic entry see Field 5A. 
W86-00395 “0 


PHYSICO-CHEMICAL _CHARACTERISTICS 
png ped ok Tt 
THE SEVEN 


Bhopal Univ. {india). School of Biological Sci- 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Water Treatment and Quality Alteration—Group 5F 


 Hdecbios Vol. 12, 
Hy logica, Vo 

‘ab, 8 Ref. 
vhropeals “Water treatment, *Sand filters, 
SS nee aa, Particle size, 
Bock pach, Fikee 


The filter-technique ipment of seven water 
works in a se imu ace 


es peapeien des Oxaniiies at. 
erties of the filter sand are of interest. Dif- 


that is, on the 

k efficiency of a 

filter plant is determined also by the regenerating 

process, that is, by back-wash. This includes the 

methods of scouring with water only and the back- 

with water/air. In order to remove organ- 

ic and inorganic matter that might form a coating 
on sand, it is necessary to drain 

them and to expose them to dryness once a fort- 

night. Then they should be immediately washed to 

get rid of fine dirt. Similarly, each filter should be 

superchlorinated for one hour. The to fe and 


CHEMISTRY —_ MATERIALS 
ECONOMY (WASSERCHEMIE UND STOFF- 
WIRTSCHAFT), 


Technische Univ., Dresden (German — Sek- 
tion Verabeitungs- und Verfahrenstechnik 

M. ye Kaeding. 

Acta Hydrochimica et Hydrobiologica, Vol. 12, 
No. ay 117-120, 1984. 1 Ref. 


Descriptors: *Water chemistry, *Water quality, 

water, Water treatment, Economic as- 
pects, Environmental effects, Energy, Industrial 
water, Irrigation water. 


For solving of the most important problems con- 
uality economy, drinking water 
supply, ind! indontial 


out hazardous or 
the available 
rece in water aed t to the 
lo continuation e lopment to 
a ee eee Oe 
perts in the engineering discipli have to be 
consulted. The design of the sequence of water 
processes depends on the aims of the 
tasks set, and questions are increasingly being 
raised concerning the possibilities of saving and 
eee ee Sonn 
of production, in the interest of environment pro- 
tection one already endeavours to achieve a direct 
or indirect low-waste or non-waste design. 
Finally, p ities of materials power econo- 
pr pm using the examples of treatment 
of chemical industry wastewaters and municipal 
wastewaters. (Author’s abstract) 
W86-00402 


MOLECULAR MASS DISTRIBUTION OF OR- 


Lehrstuhl fuer Wassertechnolgie 
. Lischke, and J. 
Acta Hydrochimica et ae Vol. 12, 
No. 2, p 121-129, 1984. 1 Fig, 4 Tab. 
Descriptors: *Drinking water, *Organic matter, 
rma Py Jizera, Vitava, Zelivka, 


*Prague, 
Water quality, Gel c’ y, 
oxygen demand, Flocculation, Water treatment, 


The water supply of Prague (Czechoslovakia) is 
based upon three different water resources: arte- 
sian groundwater and infiltrate of the Jizera river, 
bn of the Vitava and Zelivka rivers. The proc- 
- p cap senna «9 are different; as went for for 
purpose of increasing capacity one to 
search for the suitable raw water quality as well as 
for the optimum treatment process. An essential 
Ne a eee 
a whose mass distribution is investigated by 
SSD hy with the aid of Sephadex rea 
0, G-25 and G- With respect to the total load 
of organic matter the Jizera shows the lowest 
values, in the Vitava the C.O.D. values are the 
highest, in the Zelivka the organic carbon shows 
the highest values. 80% of the organic substances 
in water have molar masses below 700. By floccu- 
lation 60-70% of the C.O.D.-Cr can be e 
the optimum removal of the -molecular sub- 
stances ing at pH = 6 with 50-60 g/cu 
m aluminium sulfate. (Author’s abstract) 
W86-00403 


CAPACITY OF MACROPOROUS ADSORBER 
POLYMERS IN THE ELIMINATION OF OR- 
GANIC MICROCONTAMINANTS (ZUM LEIS- 
TUNGSVERMOGEN MAKROPOROSER AD- 
SORBERPOLYMERE BEI DER ELIMINATION 
—_— MIKROVERUNREINIGUN- 
Technische Univ., Dresden (German D.R.). Sek- 
tion Wasserwesen. 

H. J. Walther, J. Kaeding, and P. Fechner. 

Acta Hydrochimica et eK wee Vol. at 
No. 2, p 173-181, 1984. 5 Fig, 4 Tab, 6 Ref. 


Descriptors: *Organic compounds, *Adsorption, 
*Polymers, *Water treatment, Adsorbents, Filtra- 
tion, Activated carbon, Desorption. 


In laboratory experiments the adsorption of eleven 
different organic substances in water was individ- 
ually tested in the e of concentration of 0.2-5.0 
mg/l on EP 60 and E: 61 (sty diviny 
non-polar) and EP 62 and Y 59 (acrylic-acid-ester- 
divinylbenzene, polar). In batch experiments the 
elimination at 1-2 g/l adsorber quantity was 35- 
80%, strongly dissociated anionic substances such 
as benzoic acid being adsorbed only to a low 
degree and weakly cationic and undissociated sub- 
stances being adsorbed well. Within a homologous 
series, adsorption increases with the molar mass 
— the pore diameter became too small for the 

take o etiients, Under dynamic conditions 
( tration technology) an elimination of 90-100% 
can be expected. As a whole, the adsorption on 
activated carbon was better in all cases than the 
adsorption on the polymers. The desorption for the 
regeneration of the polymers is more difficult the 
better the substance contained is adsorbed. By 
— loading and regeneration only a sli . 

uence on the adsorption and desorption o' 
substance was found. (Author’s abstract) 
W86-00409 





DISINFECTION OF DRINKING WATER - A 
REVIEW (DIE 


CRITICAL DESINFEKTION 
VON TRINKWASSER - EIN KRITISCHER 
UBERBLICK), 

Bremer Umweltinstitut fuer die Analyse 
Bewertung von Schadstoffen (Germany, F.R.). 

B. Stachel, B. Gabel, U. Lahl, and B. Zeschmar. 
Acta Hydrochimica et Hydrobiologica, Vol. 12, 
No. 5, p 499-519, 1984. re Fig, 10 Tab, 119 Ref. 


Descriptors: *Disinfection, *Drinking water, *Re- 
views, Chlorination, Trihalomethanes, Chlorine di- 
oxide, Halogenated hydrocarbons, Chloramine, 
Ozone, Ultraviolet radiation, Water treatment. 


In drinking water chlorination about 90% of the 
halogen shows an ws Ber sven np Ly oe resul in 
lo P ucts, ca. results 
Sitenenenes chlorine dioxide is ap- 
plied, th acumen trihalomethanes remain below the detec- 
tion limit, but increasingly polar organic reaction 
products originate. Chloramine is rarely — 
mostly for storage reservoir waters. Little i 
tion about reaction products is available. With the 
application of ozone one obtains a wide spectrum 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5F—Water Treatment and Quality Alteration 


of reaction products; the aldehyde contents can be 
influenced by activated carbon. Especially critical 
is the formation of Se especially 
from pesticides. Ultraviolet irradiation is gaining in 
interest, and in many cases its biocidal effect is 
superior to that produced by chlorination and 
ozonation, except for the problem of re-germina- 
tion in the water supply network. The costs of 
ultraviolet irradiation are much higher than those 
of the other techniques; chlorination costs only 
about one quarter as much as the other chemical 
disinfection techniques. (Author’s abstract) 
'W86-00417 


IOMETRIC a DETERMI- 


TRINKWASSER), 
Bezirks-Hygieneinspektion und -Inst. Cottbus 
yee D.R.). 

. Seifert, and W. Klaue. 
Acta Hydrochimica et Hydrobiologica, Vol. 12, 
No. 4, p 377-382, 1984. 4 Tab, 5 Ref. 


Descriptors: *Fluorides, *Drinking water, *Poten- 
tiometry, Water analysis, Interference. 


The measurement is carried out after addition of 
perchloric acid up to a concentration of 0.45 M 
perchloric acid, and the results are compared with 
those obtained in 0.16 M sodium citrate as well as 
with a gas-chromatographic determination, and 
they show a good a. The detection limit is 
0.002 mg/l F(-), the coefficient of variation is 
nearly 0.01 at 0.85 mg/l F-, independently of 
whether a direct measurement or a measurement 
with a standard addition is carried out. The meas- 
urement is disturbed by aluminium (III)- and 
iron(III)-ions. (Author’s abstract) 

W86-00539 


DIURNAL THERMAL STRATIFICATION AND 
FLOC RISING IN CLARIFLOCCULATORS OF 
THE TROPICAL WATER WORKS, 

Bhopal Univ. (India). School of Biological Sci- 


ence. 

D. K. Belsare, and D. Y. Prasad. 

Acta Hydrochimica et Hydrobiologica, Vol. 12, 
No. 4, p 393-398, 1984. 1 Fig, 4 Tab, 4 Ref. 


Descriptors: *Flocculation, *Tropical regions, 
*Thermal stratification, *Water treatment, *Floc 
rising, Filtration, Aeration, Su turation, Dis- 
solved oxygen, Photosynthesis, Phytoplankton. 


Water treatment facilities in tropical areas may 
have difficulties caused by floc rising; the flocs 
_ on to the rapid sand filters and reduce the 
ter run. Floc rising occurring during the day- 
hours (especially in the hot season) in the floccula- 
tors was investigated at four tropical water works. 
This phenomenon is caused by the great heating of 
the raw water during the daytime. Between 10.00 
a.m. and 10.00 p.m., a temperature difference up to 
3.7 K between the influent and the effluent of the 
flocculators occurs during a retention period of 
3.5-5 h within the flocculators. Every temperature 
differences of only 1 K result in floc rising, reduc- 
ing the filter run by four to seven hours. Oversa- 
turation of the raw water with oxygen by the 
photosynthetic oxygen production constitutes an 
additional cause. The aeration of the water at the 
raw water intake point is recommended to prevent 
a thermal stratification during the day-hours and at 
the same time to remove the oxygen oversatura- 
tion. The phytoplankton population should also be 
t at an optimum level to reduce floc rising. 
oore-IVI) 
W86-00541 


NITRATE IN DRINKING WATER - PROB- 


Technische Univ. Muenchen (Germany, F-R.). 

Inst. fuer Wasserchemie und Chemische Balneolo- 
e. 

- Putzien. 

Acta Hydrochimica et Hydrobiologica, Vol. 12, 

No. 6, p 577-593, 1984. 12 Fig, 3 Tab, 14 Ref. 


Descriptors: *Nitrates, *Drinking water, *Water 
treatment, Groundwater pollution, Methemoglo- 
binemia, Carcinogens, Teratogens, Mutagens, Ion 
exchange, Reverse osmosis, Electrodialysis, i 
trification. 


The increasing nitrate concentrations in the ground 
water and drinking water which are caused by 
intensified fertilizing lead to the risk of methemog- 
lobinemia of babies and increase the cancerogenic, 
teratogenic and mutagenic risk for the total popu- 
lation. In the drinking water conditioning ni- 
trate concentration can be reduced by different 
techniques. By ion exchange first the SO4-ions and 
then the nitrate-ions are removed. The exchange is 
very favorable for HCO3(-) and the regeneration 
by means of carbon dioxide and CaCO3, for which 
a mass balance of substances is given. With 0.55 
DM/cu m also the reverse osmosis in a mixture 
with raw water is practicable and also el i y- 
sis can be — whereas the biological tech- 
niques of the heterotrophic or autotrophic denitri- 
fication still include unsolved technological prob- 
lems due to the necessity of an organic substrate or 
of H2. The special features of each of these tech- 
niques and the hygienic and also the corrosion- 
chemical consequences are indicated. (Author’s ab- 
wae 


5G. Water Quality Control 


ENVIRONMENTAL ASPECTS OF ARTIFICIAL 
AERATION AND OXYGENATION OF RESER- 


Tetra Tech, Inc., Bellevue, WA. 

R. A. Pastorok, M. W. Lorenzen, and T. C. Ginn. 
Technical Report E-82-3, May 1982. Final Report. 
U.S. Army Environmental and Water Quality 
Operational Studies, Army Engi Waterways 
fo rag Station, Vicksburg, M . 277 p, 26 Fig, 
21 Tab, 327 Ref, Append. 


Descriptors: *Water quality control, *Aeration, 
*Reservoirs, *Lakes, *Water circulation, *Destra- 
tification, *Mixing, Hypolimnion, Reservoir re- 
leases, Outlets, Tailwater, Oxygenation, Pumps, 
Aquatic life, Algae, Phytoplankton, Biomass, Fish, 
Zooplankton, Eutrophication, Stratification, Ther- 
mal stratification. 


This report includes (1) a literature review of 
aeration/circulation techniques for reservoirs, (2) a 
Statistical analysis of alternative artificial circula- 
tion methods, (3) morphometric and water quality 
data for 107 reservoirs, and (4) an evaluation pro- 
cedure for alternative management applications in 
reservoirs. Artifical destratification usually ele- 
vates dissolved oxygen levels in a lake by bringing 
anoxic bottom waters to the surface for aeration 
from the atmosphere. Oxygenation may precipitate 
phosphates and inhibit nutrient release from sedi- 
ments, which may be counteracted by invertebrate 
activity. If — are undersized or destratification 
is untimely with respect to algal blooms, —- 
deficits can be pr ene Mixing at the surface 
usually reduces algal biomass per unit area of lake 
surface, lowers the pH in the upper waters, re- 
places blue-green algae with algae, increases 
the zooplankton and benthic macroinvertebrate 
——- and produces short-term increases in 
growth and yield. Hypolimnetic aeration im- 
proves water quality without disrupting thermal 
stratification. Although hypolimmetic aeration has 
limited effect on algal blooms, the risk of adverse 
effects is lower. Oxygenation of downstream 
reaches can be accomplished by hypolimnetic aer- 
ation, localized mixing, aeration in the outlet 
works, and tailwaters aeration. 
W86-00327 


GROUNDWATER MANAGEMENT STRATEGY 
FOR MICHIGAN: DRAFT RESPONSE AND IN- 
CIDENT TRACKING PROCEDURES. 

Michigan Dept. of Natural Resources, Lansing. 
Water Quality Div. 

Available from the National Technical Information 
Service, Ta VA 22161 as PB83-116087. 
Report MI/DNR/GW-82/05, July 1982. Tasks 6 


42 


and 3. 13 p. 3 Fig. Contract/Grant No. P00558801. 


Descriptors: *Groundwater, *Groundwater man- 
agement, *Groundwater pollution, Water quality, 
Resource t, Water pollution control, 
Regulations, *Michigan. 


Several management tools are needed to guide 
state response to incidents of groundwater pollu- 
tion because of the large number of incidents at 
which state response actions may need to be per- 
formed. Two primary management tools for 
Michigan are described in this document. These 
management tools are: (1) General Response Pro- 
cedures, guidance as to how and when state ac- 
tions are initiated in to incidents of 
= pollution concern; and (2) Incident 

racking Procedures, and information manage- 
ment system to facilitate the recording, tracking 
and distribution of information on the status of 
each contamination incident. Response and 
Incident Tracking —- are presented and 
will be further refined as the project proceeds. 
W86-00362 


IMPACT OF THE SILVER CARP (HY- 
POPHTHALMICHTHYS MOLITRIX VAL.) ON 
THE ECOSYSTEM OF CARP PONDS, 

Instytut Rybactwa Srodladowego, Piaseczno 
(Poland). Dept. of Pond Management. 

For primary bibliographic entry see Field 5B. 
W86-00439 


CHESAPEAKE BAY: SAVING A NATIONAL 
RESOURCE THROUGH MULTI-STATE COOP- 
ERATION, 

Bureau of National Affairs, Inc., Washington, DC. 
Dept. of Environment, Safety and Health Services. 
For primary bibliographic entry see Field 6E. 
W86-00572 


POINT SOURCE WATER QUALITY CONTROL 
IN VIRGINIA: CHOICES FOR THE CHESA- 


PEAKE, 

Chesapeake Bay Foundation, Inc., Richmond, VA. 
J. M. Watson. 

Virginia Journal of Natural Resources Law, Vol. 
4, No. 2, p 263-300, 1985. 203 Ref. 


Nutrients, Water quality standards. 


Water quality degradation in the Chesapeake Bay, 
early judicial attempts to remedy water 2 
damage in Virginia, state legislative approaches to 
water quality protection, f water quality leg- 
islation, Virginia’s water quality control program 
and legal challenges to its implementation, and the 
Virginia Chesapeake Bay initiatives are reviewed, 
and recommendations are made that would help 
retard the deterioration of the Bay. Emphasis is 
placed - —— of Peel) th Two diver- 
gent policy are t: e recognition 
by the Teevicommentss Pooteetion Agency (EPA) 
of the need for advanced wastewater treatment for 
nutrients and toxic substances, particularly in the 
James River and Ham Roads areas, which 
implies technology forcing standards and limita- 
tions, and (2) the Virginia Supreme Court’s limita- 
tion of the State Water Control Board exclusively 
to the enforcement of standards and limitations 
that can be met with existing technology. Further- 
more, the State Water Control Board, after initial 
efforts in several areas, has largely abandoned ad- 
dressing nutrient problems through the National 
Hac es ae ee ystem program. 
ecent cooperative efforts among jurisdictions sur- 
rounding the Bay, in response to the EPA Chesa- 
e Bay program study, make now a good time 

ior renewed attempts to control pollution. The 
Virginia Bay initiatives may not be 
, however, 

‘ginia General Assembly moves to 

reverse the holding in the County Utilities case, 
which limits action to available technology, thus 
not allowing technology forcing. In addition, fund- 
ing of programs should be increased for efforts to 





clean up the Bay, and day-to-day activities of 
enforcement, maintenance, repair, personnel train- 
ing, and continued research and application should 
be ye (Rochester-IVI) 


6. WATER RESOURCES 
PLANNING 


6B. Evaluation Process 


ae. ene ENHANCEMENT 
MANAGEMENT AND RESEARCH IN THE 
ROCKY MOUNTAINS, 
Intermountain ‘aie and Range Experiment Sta- 
tion, Boise, ID. 
W. S. Platts, and 
North American fated nl off 


Fisheries Management, 
Vol. 5, No. 2A, p 115-125, Spring, 1985. 1 Fig, 1 
Tab, 71 Ref. 


Descriptors: *Riparian waters, *Rocky Mountains, 
*Stream enhancement, t, Streams, 
i use, Stream- 


The most important research efforts conducted to 
date are reviewed and evaluated their 


ERN MAINE RIVER BASINS. 
———e and Parcel and Associates, Inc., Boston, 
Available rom the National Technical Information 
VA 22161 as ADA 120116. 
be ge S rg et March 
Ref. Contract/ 


a 6 Tab, 2 as. 
Geant No. PDACW 33-80-C-008 


; “Water demand, *Water supply, 
wo resources sovegpuaet Pa scarcity, 
conservation, Groundwater ity, 
Gecubeam Maine, Planning. 
Several very serious deficiencies of water supply 
have been identified in the southern Maine coastal 
area, ly the seven communities > 
Eliot, —— ae 


ork, Wells, 
disuuledl enna donate ming bth pak 


WATER RESOURCES PLANNING—Field 6 
Water Law and Institutions—Group 6E 


term solution to these peak deficits can be achieved 
Page a gpd i 

facilities, peak pricing 

Langan aemntaiieess etuens tates 
be met by combination of conservation and in- 
creased use of Saco River water. There is a danger 
of future contamination of the upper Saco River 
that is currently being examined by the states of 
Maine and New Hampshire. 


ISSUES IN THE JAMES RIVER CORRIDOR, 
Richmond Regional Planning District Commis- 
sion, VA. 

For primary bibliographic entry see Field 6G. 
W86-00582 


6E. Water Law and Institutions 


MAJOR PROJECT IN THE AGE OF THE EN- 
VIRONMENT: OUT OF CONTROVERSY, 
COMPLEXITY, CHALLENGE, 

Corps of Engineers, Mobile, AL. Mobile District. 
N. D. erin ey IV. 


Environmental Cy ie 
17, No. 1/2, p 15-24, 1985. 2 Tab 
rs: *Water resources development, *Ten- 


Descri; 
ee ‘ombigbee hgesnce b pane & 
ects, aspects, Regulations, Planning, Wa- 
pes lag cdi ovo 


Throughout its development, the Tennessee-Tom- 
= Waterway ged has experienced a 
turbulent existence. It has been subjected to con- 
siderable scrutiny from all three branches of the 
federal ——- Central among these chal- 
js ag the litigation involvi 
the National Environmental Po! 
vironmental issues and controversies related to the 
Tenn-Tom included the follo : hydrogeology; 
basin connection and water fer; water F onerad 
sedimentation and erosion; change of free flowing 
streams to impoundments; of excavated 
material; loss of — pv ages ape ap 
navigation impacts; impacts such as 
induced land use c and alterations to the 
socioeconoic situation. -IVI) 
W86-00333 


Water Science, Vol. 
, 17 Ref. 


EPA DEBATES SWITCH FROM THE CARROT 

TO THE STICK IN SEWAGE TREATMENT, 

For primary bibliographic entry see Field 5D. 
W86-00559 


INDIAN ALLOTMENT WATER RIGHTS, 
Colorado Univ. at Boulder. School of Law. 

R. B. Collins. 

Land and Water Law Review, Vol. 20, No. 2, p 
421-457, 1985. 180 Ref. 


Descriptors: *Indian rights, ae rights, *Tribal 
lands, Native ena, Le aspects, Indian 
reservations, Federal jurisdiction, State jurisdic- 
tion. 


Allotted tribal lands create troublesome questions 
for western water lawyers. In this article the 
author reviews the history of basic Indian reserva- 
landmark decision in Winters v. United States, The 
decision in Winters v. United States. The 
rights when reservation lands 
then explained. Finally, the diffi- 
i warden unghie) om hypo 

become subject to state law, and 
transferred to non-Indians, are discussed. (Au- 


INGS IN WYOMING 
ISLATURE REVIVES 


Land and Water Law Review, Vol. 20, No. 2, p 
459-474, 1985. 113 Ref. 


pene sag 4 ee 
standing, *Forfeiture, 
cial use, Legal aspects, S 


» *Water rights, *Private 
rior ee Benefi- 


Wyoming water law, like much of that in the 
United States, was based prong a a simple prior 
appropriation concept: who put water to 
beneficial use first were entitled to its use. This 
provided security for investors and encouraged the 
most productive economic use, thus benefitting 

in general. State administration improved 
this pioneer concept by pense seem gen Be 
keep track of dates of appropriation and to recog- 
nize challenges to others’ water rights. Water 
rights that are forfeited return to state ownership, 
and can thus be app’ —— by someone — 
Prior ~ 1984, standing 1 bring forfeiture 

y b 


showing that roe ng 
fees was ‘affected’ within * 


of the forfeit- 
ure statute. In 1984 the sew eeg, inne Court 
in Cremer versus State Board of Control ao 
to change the definition of standing. In the decision 
in Platte County Grazing Association versus State 
Board of Control, the Court made it clear that the 
junior appropriator had to show injury to —— 
wdubsen attack a — ch — 
resented a r change in Wyoming water law 
that did not en to precedent. The Wyoming 
Legislature in 1985 amended the forfeiture statute 
to grant standing to make it clear that ‘affected’ in 
the law meant either benefitted or injured, not just 
the latter, as the Court had held. (Rochester-IVI) 
W86-00561 


SIXTH CIRCUIT’S UNSETTLING INTERPRE- 
TATION OF THE CORPS OF ENGINEERS’ 
WETLAND 5 


RANTED, 53 
U.S.L.W. 3597 (U.S. FEB. 19, 1985) (NO. 84-701), 
K. Lamere. 

Land and Water Law Review, Vol. 20, No. 2, p 
475-484, 1985. 90 Ref. 


Descriptors: *Wetlands, *Judicial decisions, *Riv- 
erside Bayview Homes, *Michigan, Clean Water 
Act, Flooding, Fill permits, Navigable waters. 


Riverside Bayview Homes, Inc., of Michi 
(USA) was enjoined by district court from 4 
an 80-acre wetland north of Detroit as a result of 
an enforcement proceeding filed by the Depart- 
ment of the Army, Corps of Engineers (Corps) in 
compliance with the Clean Water Act (CWA). On 
a second appeal, after once sending the case back 
to district court, the Sixth Circuit Court reversed 
the holding of the district court, interpreting the 
Seatig by ene Sabag toes eptipshie weoert 
y water flo rom na le waters’ 
as defined in the Act. The court held that the 
definition did not cover ‘inland lowlying areas 
such as the one in question here that sometimes 
become saturated with water.’ The Sixth Circuit 
finding conflicts with those of other circuit courts, 
and PO yw to ignore specific, clear language in 
the ‘A, which has been steadily expanded since 
its passing to define wetlands more broadly. The 
court established a jurisdictional limitation (na 
ble waters) that does not appear in CWA i it 
ignored the words ‘or saturated’ (regardless "of 
mechanism of inundation) that appear in the Act, it 
ignored the administrative reco’ cd po ner yo — 
lished in wetland cases, and it cited the takin, 
involved in Kaiser Aetna versus United icon 
which was unjustified. The Sixth Circuit’s ruling in 
Riverside raises questions about the Corp’s wet- 
lands definition and re; 
The ruling contradicts both accepted con; 
intent of the CWA and wetlands case 
Supreme Court has agreed to review this decision. 
(Rochester-IVI) 
W86-00562 


VIOLATION OF NEPA ENVIRONMENTAL 
IMPACT STATEMENT REQUIREMENT EX- 
CUSED BY SUBSEQUENT AGENCY CONSID- 
ERATION OF ALTERNATIVES. FRIENDS OF 
THE RIVER V. FEDERAL ENERGY REGULA- 
—_ COMMISSION, 720 F.2D 93 (D.C. CIR. 
1983), 





Field 6—WATER RESOURCES PLANNING 


Group 6E—Water Law and Institutions 


E. Merila. 
Land and Water Law Review, Vol. 20, No. 2, p 
486-492, 1985. 56 Ref. 


Descriptors: *Environmental Impact Statement, 
*Hydroelectric power, Calaveras County, Califor- 
nia, Dams, Alternative planning, National Envi- 
ronmental Policy Act. 


In the case of Friends of the River (FoR) versus 
Federal Energy Regulatory Commission (FERC) 
the United States Court of — District of 
Columbia Circuit, held that FERC did not violate 
National Environmental Policy Act (NEPA) re- 
quirements, but that a remand of the case was 
unnecessary because FERC had discussed the sub- 
at issue in its response to a previous complaint. 
‘oR originally petitioned FERC for a rehearing 
on the Environmental Impact Statement (EIS) pre- 
eae a dam in Calaveras 
County, ifornia (USA), use the final EIS 
contained only two sentences on the alternative of 
purchasing power from other utilities, a procedure 
suggested by FoR in their comments on the draft 
EIS. In 7 the request for a rehearing, FERC 
¢ purchase of power in its response, 
but did not — the EIS procedure. FoR con- 
tended that RC ‘neglected its duties’ under 
NEPA by failing to consider and present the alter- 
native in the EIS itself. The court did not agree 
with the FoR contention, even though its holding 
clearly conflicts with NEPA’s procedural com- 
mands and the policies underlying these — 
dures. The three cases cited by the court, ic 
Hudson Preservation Conference versus Federal 
Power Commission, Swinomish Tribal Community 
versus FERC, and Warm Springs Dam versus 
Gribble, did not really support the court’s holding. 
The result contrasts with National Wildlife Feder- 
ation versus Andrus, where the court held that the 
reasons for accepting or rejecting alternatives must 
be set out in the EIS, and not in papers filed with 
the court. The court in this case had concluded 
that the violations required a remand, but did not 
require it because the FERC submission had reme- 
died the defects in the final EIS. This outcome is 
contrary to the intent of Congress in adopting 
NEPA, and is not supported by precedent. It indi- 
cates that an EIS can be a pro forma rationaliza- 
tion, rather than an important tool in an agency’s 
decision-making process. (Rochester-IVI) 
W86-00563 


WHEN WATER QUANTITY REGULATION IS 
NOT WATER QUANTITY REGULATION. RIV- 
ERSIDE V. ANDREWS, 568 F. SUPP. 583 (D. 
COLO. 1983), 

T. Vincelette. 

Land and Water Law Review, Vol. 20, No. 2, p 
523-533, 1985. 79 Ref. 


Descriptors: *Riverside Irrigation District, *Colo- 
rado, *Water quality control, *Regulations, Fill 
permits, Dam construction, State jurisdiction, Fed- 
eral jurisdiction, Environmental effects. 


Riverside oe — + arma cone 
suit against the Army Corps of Engineers ps), 
claiming that the Corps lacked authority to deny a 
request for a dredge and fill permit for their dam 
project because they were entitled to an automatic 
nation-wide permit for their dredge and fill activi- 
ties. Their complaint (Riverside versus Andrews) 
was denied in Colorado district court. The Corps 
contended that denial of the permit represented 
proper exercise of its authority to regulate water 
quantity, which would be affected by the project 
once it began operation. The Corps argued that it 
was exercising federal police powers by consider- 
ing the project’s environmental effects, which in 
this case included destruction of habitat of the 
whooping crane (an endangered species), and that 
the permit was denied on these grounds. The dis- 
trict court held that the Corp’s action was correct. 
Riverside had argued that the Corp’s authority was 
limited to the construction phase of the project 
only, and did not extend to the operational phase, 
in which minimal flow requirements, if there were 
to be any, would be determined by state water law, 
rather than federal laws. The court noted in River- 
side versus Andrews: ‘although the defendant’s 
actions may have a substantial effect on state water 


rights, such is the case with many federal laws 
which particularly pre-empt state water laws.’ Ri- 
verside’s ap of the district court decision is 


aera | in Tenth Circuit Court. (Rochester-IVI) 
86-00564 


EXERCISE OF FEDERAL JURISDICTION IN 
RESERVED WATER RIGHTS LITIGATION. 
UNITED STATES V. ADAIR, 723 F.2D 1394 
(9TH CIR, 1983), CERT, DENIED SUB. NOM. 
4 V. UNITED STATES, 104 S. CT. 3536 
(1984), 


M. Reynolds. 
Land and Water Law Review, Vol. 20, No. 2, p 
511-521, 1985. 75 Ref. 


Descriptors: *Federal jurisdiction, *Litigation, 
*Water rights, Reservation doctrine, Indian reser- 
vations. 


When a suit originally filed by the United States in 
Oregon district court to obtain a declaration of 
water rights within the area once part comprising 
the Klamath Indian Reservation was adjudicated in 
favor of the federal government, the state yaya 
in Ninth Circuit Court on the grounds that the 
district court should have dismissed the suit. The 
Court of Appeals held that when a district court 
has proceeded to determine the nature and priority 
of water — that are governed by federal law in 
a case involving Indian litigants, its decision should 
not be reversed. The Ninth Circuit court deter- 
mined in this appeals case (United States versus 
Adair) that all three exceptions applying in the 
Arizona versus San Carlos Apache Tribe case also 
applied here. The court rejected the state’s argu- 
ment that the exercise of jurisdiction would be 
contrary to the policy of the McCarran Amend- 
ment. Although, at first glance, it appears that the 
Ninth Circuit correctly applied the San Carlos 
exceptions to the facts of Adair, the facts do not fit 
the a (‘express agreement to stay’, ‘adjudi- 
cation of Indian rights’, and ‘delay in the motion to 
dismiss’). The court’s dilemma in Adair was that, 
by the time the appeal was filed, the district court 
had taken 8 years to complete its work, and hold- 
ing for the plaintiff would have meant starting 
over. In Adair, the district court should clearly 
have abstained under the Colorado River absten- 
tion doctrine, but did not. Not only did United 
States versus Adair undermine the Colorado River 
doctrine, but it violated the Supreme Court’s 
guidelines in San Carlos. To avoid the dilemma 
presented by this case in the future water rights 
attorneys should appeal the denial of dismissal 
motion immediately, not after the completion of 
the district court’s work. (Rochester-IVI) 
W86-00565 


COASTAL ZONE MANAGEMENT ACT: A 
PROTECTIVE MANDATE, 

Natural Resources Defense Council, Inc., Wash- 
ington, DC. 


Natural Resources Journal, Vol. 25, No. 1, p 21-30, 
January, 1985. 51 Ref. 


Descriptors: *Coastal Zone Management Act, 
*Legislation, Coastal areas, Standards, State juris- 
diction, Federal jurisdiction, Resources manage- 
ment. 


The rationale of the Coastal Zone Management 
Act (CZMA), its provisions, it problems of statuto- 
ry structure and implementation, and the continued 
importance of its purpose are discussed. Review of 
the original debates at the time the Act was passed 
make clear the Congress recognized the deteriorat- 
ing condition of coastal resources and the inability 
of state and local governments alone to effectively 
deal with the situation. A list of national coastal 
objectives was drawn up that included protection 
of natural systems, minimization of loss of life and 
property due to coastal development, and coordi- 
nation and simplification of government proce- 
dures, among seven original items. Later, water- 
front economic development and management of 
living marine resources were added, but attempts 
have been made to deny funding for this already 
broad responsibility on the grounds that the federal 
role is over, and that the states could and would 


Ag 


assume full responsiblity for funding the programs. 
Thirty states (including those bordering the Great 
Lakes) and five territories are eligible for federal 
funds under the CZMA. Responsibility for admin- 
istering the Act is assigned to the Secretary of 
Commerce, who designated the National Oceanic 
and Atmospheric Administration (NOAA) as the 
agency to manage the program. Within NOAA, 
the responsibility resides in the Office of Ocean 
and Coastal Resources ment. The statute is 
very broad, and participation is voluntary. A 
number of states have no coastal plans, and in 
others the coastal programs are ineffective. Feder- 
al implementation has been weak in the areas of 
standards for program approval, standards for 
review of state performance, and a lack of clarity 
about program benefits to the states. The needs 
existing at the time the CMZA was originally 
proposed still exist. State and local programs 
should be improved as a protection against the 
possible loss of the CMZA program, but because 
of the great national importance of the coasts, the 
ea should not be terminated. (Rochester- 


W86-00566 


CZM FROM THE STATE PERSPECTIVE: THE 
NEW JERSEY EXPERIENCE, 

Kinsey (David N.) Associates, Princeton, NJ. 
D.N. Kinsey. 

Natural Resources Journal, Vol. 25, No. 1, p 73- 
102, January, 1985. 108 Ref. 


Descriptors: *Coastal Zone Management Act, 
*New Jersey, Resources management, Coastal 
areas, Land use, Nuclear powerplants, Urban 
areas. 


The experience of the State of New Jersey (USA) 
with implementation of its ibilities under 
the federal Zone ment Act 
(CZMA) is reviewed, including: incentives of the 
CZMA for coastal states, contents of the state’s 
coastal management pro; the Coastal Area 
Facility Review Act (C. » New Jersey’s main 
coastal zone management legislation), criteria for 
evaluating state coastal management programs, and 
case examples of the functioning of New Jersey’s 
management effort. Among major issues that were 
dealt with under CAFRA are the growth of the 
Atlantic City region in the casino era, historic 
preservation and _hotel-casino i nuclear 
energy and coastal land use, and beach area trans- 
portation —— and improvement. The net 
result of the New Jersey ao er under CZMA 
is a firmly established, iled, and working 
framework for coastal decision making by state 
agencies, local governments, and the private sector 
on a wide variety of uses of coastal resources. In 
light of the New Jersey experience the incentive of 
‘federal consistency’ has proven only a negative 
control which could block a federal action, but 
could not require a federal agency to act affirma- 
tively in a manner desired by a coastal state. A 
wide variety of regional and national interests in 
the coastal zone are now being considered more 
explicitly and with greater results than before en- 
actment of the federal Coastal Zone Management 
Act. No constituency exists for coastal zone man- 
agement by government per se, because each con- 
stituency has its own opinion about the best course 
and there is a general anti-regulation sentiment and 
desire for local control. The technical assistance 
provided by the federal coastal bureaucracy is 
extremely important and should be greatly expand- 
ed; the financial assistance to and through states to 
local governments under the CZMA is crucial. 
(Rochester-IVI) 

W86-00567 


CZM IN CALIFORNIA, OREGON, AND WASH- 
INGTON, 

Oregon Univ., Eugene. 

R. G. Hildreth, and R. W. Johnson. 

Natural Resources Journal, Vol. 25, No. 1, p 103- 
165, January, 1985. 346 Ref. 


Descriptors: *Coastal Zone 


t, *Califor- 
nia, *Oregon, *Washington, Publi 


participation, 





Planning, Governmental interrelations, Resources 
management, Enforcement. 


The coastal zone management (CZM) activities of 
the Bay Conservation and ee 


Sen F and the 
ouiran, 'rancisco), $stmac p. ~nal | 


and W 
in eae aeao public este a state and local 
government ae 
requirements, federal consistency with approved 
hazardous 


Faced Ee a 
Sanpeleacad anions detips 
commicna tae santas Toremedaas cee 


Sao vernments mee ps sieuesaa-attees 
meet requirements o! ore 
coastal planning, even with significant federal and 
state financial support. Inadequate enforcement of 

program requirements has been the most common 
criticism of CZM in all three states; reduction of 
the programe’ ar te ng ameter 4 


describes a pri- 
uccessful — 


concept _re- 

quires a strong monitoring and enforcement effort 
above the local government level. The significant 
effect that programs have had in improving coastal 
ee es ee ae are Se et 
decade raises legi expectations for their 
future success. quai ean iatieie 
to be solved by pps new institutional 
measures. hester-IVI) 

W86-00568 


EXISTING — INSTITUTIONAL ARRANGE- 
MENTS AND IMPLICATIONS FOR MANAGE- 


Natural Resources Journal, Vol. 25, ra 1, p 167- 
193, January, 1985. 3 Fig, 3 Tab, 68 


Descriptors: *Tokyo Bay, *Japan, *Resources 
management, Governmental interrelations, Institu- 
tional constraints, Water quality control, Bays, 
Harbors, Marine environment, Ports, Fis 

Land reclamation. 


Tokyo Bay has been central 


for a | time; in the middle 


level prefect 
pe nag lee ga, Ligon vn ron grr lis a 
complex network of ad hoc measures taken bi 
coe ae ee eee She none op 


ly takes the form of guidance, with 
being used = a last resort. Generally, Japanese 
environmen: tal policies have concentrated on pollu- 
patra ape Ponabengh: prove Fee pen = 


Tokyo M 
Se 
independently developed and regulated 
tons of the tay area. Public 
sions regarding use of Tokyo 


tenance or 
(amenities) 
ture, Yoko 


thls been fienited 


WATER RESOURCES PLANNING—Field 6 


Water Law and Institutions—Group 6E 


in the past, particularly at the stage of issue formu- 
lation. Task Wa ok st amgtiids tah aumneee 
hensiveness in the it of the Tokyo Se kines 
marine environment resources. Establishment 
of a single, comprehensive agency probably is not 
the solution at present. An inter-pref forum 

a TochearceT VD —e 

W86-00569 


ENVIRONMENTAL ae OF THE 
MALACCA/SINGAPO) STRAITS: LEGAL 
AND INSTITUTIONAL ISSUES, 
Resource Systems Inst., ew HI. 
be J. Valencia, and A. B. Jaafar. 

Resources J ournal, Vol. 25, No. 1, p 195- 
232, January, 1985. 3 be 3 Tab, 146 Ref. 


Descriptors: * Straits, *Legal 
aspects, *Institutional A reg *Environmental 

policy, ysia, Indonesia, Interna- 

law, ekaeen’ Water pollution con- 

trol, Navigation. 


The Malacca/Singapore straits, an area of high 
ship traffic volume, petroleum development, and 
trading, involves — national 


under the aegis of the 

Asian Nations, and in the form of the Malacca- 
Singapore traffic separation scheme. S 

issues that may arise in this region i phe no 
interference with transit passage, innocen’ 

versus transit passage, extension of traffic lanes, lanes, 
duties of states, a, prohibit- 
ed zones for tanker tanker safety stand- 
cote Gegntil: dada Gnd eumibieas it requirements), 
different standards for vessels that frequently navi- 
gate the Strait versus those that only do so occa- 
sionally, imposition of charges, increased liability 
and compensation requirements, and con- 
tingency plans. A review of the environmental 
laws and updating of rules and regulations of the 
three states to implement the relevant provisions of 
the Law of the Sea Convention wo rovide the 
necessary stimulus for of laws. An- 
other, spgecdeht weed be t0 hatmoeise practices 
and reconcile pollution control deandations only 
ee ee Seer Ober amare 
include ratification or accession to major interna- 
Visine ait leek ameieamee pis fee 
v t a joint contingency p! ‘or 
Malacca and establishment of a compensa- 
tion fund. Possible bases for allocation of contin- 
gency Ce conten ea nen Oe goaaly. S9- 
Sirois. ‘A jolet management eutboriey the 
traits. A joint management authority is a 
idealistic solution and is not likely at present. 


W36-00570 


Journal, Vol. 25, No. 1, p 233- 
242, January, 1985. 33 Ref. 


Descriptors: *North Sea, *England, *Coastal Zone 
t, *Institutional constraints, *Legal as- 
pook, “Bavicamental poliey, 


Resources manage- 
ment, International law, Water pollution control, 
Alternative planning. 


A project is described that will attempt to formu- 
late an integrated environmental and resource 
Conservation Sirtgy by analysis ofthe case ol 
page mies pater Rees ey Sad aad gtd 

County Cleveland in the 

ited Kingdoe. The site is a formerly diverse 

per mr <r ‘reclaimed’ for industrial devel- 
opment, agriculture, and utilities. The proposed 


study will be conducted in two hases. | 
Se 
= law, and the 


resources in fae Cleveland 
the extent and nature of 


and an investigation of the f Pesibilty o of neayding 
some pollutants. (Rochester-IVI) 
W86-00571 


CHESAPEAKE BAY: SAVING A NATIONAL 

RESOURCE THROUGH MULTI-STATE COOP- 

ERATION, 

Bureau of National Affairs, Inc., Washington, 

Dept. of Environment, Safety and Health cade 

M. A. Hutter. 

Mi ag Journal of Natural Resources Law, Vol. 
2, p 185-207, 1985. 167 Ref. 


Descriptors: *Chesapeake Bay, *Resources man- 
agement, Governmental interrelations, Water pol- 
lution control, Environmental policy, Aquatic 
plants, Bays, Water pollution sources. 


The value of the Chesapeake Bay as a natural 
resource, its decline as the result of salcien and 
other problems, and federal and state efforts to 
restore the Bay, from the December 1983 Chesa- 
peake Bay Conference to the present, are re- 
viewed. The Chesapeake Bay has more than 2,500 
sq mi of surface area and about 8,000 miles of 
shoreline; it supports extensive recreation, port, 
and industrial activities. A 5-yr Environmental 
Protection Agency (EPA) study of the Bay’s dete- 
rioration focused on three problems: loss of sub- 
merged aquatic vegetation, increases in concentra- 
tions of toxic ch and nutrient enrichment. 
Four major ST noms ay Ra 1982 and 
1983 as Contributing to the Bay’s decline ula- 
tion growth, increased tion, in’ ag- 
eal activity, wee —_ The Chee 
e hy seep 1 involving state Gov- 
ernors, the Mayor of Washington, District of Co- 
lumbia (DC), and the EPA Regional Administra- 
tor, mandated twice yearly review of progress of 
Bay programs and annual reports on progress in 
implementation. Federal initiatives have been taken 
through EPA under the Clean Water Act. Other 
departments of the federal government have en- 
tered into joint resolutions with EPA agreeing to 
protect and enhance the condition of the Bay. In 
addition, state initiatives by Maryland, Virginia, 
Pennsylvania, the District of Columbia, and coop- 
erative agreements, such as the Chesapeake Bay 
Commission, address specific problems created by 
each region’s particular effect on the Bay. The key 
to the Chesapeake Bay Program’s success so far 
has been cooperation and coordination among the 
federal and state agencies. It could take years, if 
not decades, however, for major pro; estab- 
eee pe yore een S lective. The 
a pn is long-term and ing; reassessment of 
y ia in light of preli results will be 
to keep restoration efforts oriented 

toward toward established goals. (Rochester-IVI) 

W86-00572 


PROBLEM OF PEOPLE: CRITICAL AREAS 
mk ZONES IN THE CHESA- 
P 





Field 6—WATER RESOURCES PLANNING 
Group 6E—Water Law and Institutions 


Briscoe, Kenney, Kaminetz and Lacer, Lexington 


J.A. "Kenney, Ill. 
Virginia Journal of Natural Resources Law, Vol. 
4n 2, p 209-218, 1985. 38 Ref. 


Descriptors: *Chesapeake Bay, *Land use, *Float- 

*Critical areas, Maryland, Zoning, 
Wildlife. Fi Habitats, Recreation, Resources develop- 
ment. 


Maryland’s Chesapeake Bay Critical Area Act au- 
thorizes local jurisdictions to develop and imple- 
ment programs to control the use and devel - 
of sensitive shoreline areas, designated by 

as ‘Critical Areas.’ The traditional capesiiah . 
suing involves a constant war for land use flexi- 
bility. The ‘floating zone’ concept was developed 
to permit certain land uses in accordance with an 
overall development plan for a designated area of 
land, without requiring a legislative determination 
of ‘change or mistake’ at the time of a comprehen- 
sive rezoning. A floating zone is —— use 
district created by ordinance that ‘floats’ over an 
entire jurisdiction until it attaches to a specific 
property upon the petition of the property owner. 
A site plan, which typically includes restrictions 
on maximum building area, minimum green area, 
and, in some cases, requires off-site improvements, 
must be approved by the local governing body. 
Plan approval can be revoked if the plan’s provi- 
sions, including restrictions, are not complied with, 
or if there is no meaningful development within a 
reasonable period of time. In one case, a 200-acre 
development on the Patuxent River was approved 
under a floating zone. The project included a cen- 
tral marina, habitat preservation areas, community 
beach areas with restricted access areas, and cen- 
tral sewage; the density was increased from 1.0 
units per acre to 2.83 units acre as a result of 
rezoning. Numerous conditions were imposed, 
covering such areas as street design, ig, sedi- 
ment and stormwater control, and limitations on 
pleasure boat mooring and use. The cost of devel- 
opment in this instance were borne by the private 
sector, and the costs of maintaining wildlife habi- 
tats were borne by the people with access to them. 
The floating zone and planned unit development 
concept can be an effect means to meet increasing 
development “ees in a creative, positive way. 
(Rochester- 
W86-00573 


INTERAGENCY DISPUTES OVER DRY 
FIELDS 0) 


TURAL DRAINAGE PROGRAMS AND THE 
CHESAPEAKE BAY oo htt 
— and Porter, Washington, DC 

dh med bibliographic entry see Field 6G. 


POINT SOURCE WATER QUALITY CONTROL 
IN VIRGINIA: CHOICES FOR THE CHESA- 


PEAKE, 

Chesapeake Bay Foundation, Inc., Richmond, VA. 
For primary bibliographic entry see Field 5G. 
W86-00575 


MAJOR ENVIRONMENTAL STATUTES AF- 
FECTING THE JAMES 
Thomas and Fiske, Richmond, VA. 
T. G. Hayes. 

irginia Journal of Science, Vol. 36, No. 1, p 37- 
44, Spring, 1985. 


Descriptors: *Legislation, *James River, *Virginia, 
*Environmental effects, Policy, Regulations, 
Water pollution control. 


The most important of the numerous federal and 
state laws enacted that directly or indirectly con- 
trol the impacts of human activity on our water- 
ways are reviewed and, in some cases, related to 
the James River. Laws discussed include the Na- 
tional Environment Policy Act of 1969, the Clean 
Water Act, the State Water Control Law (Virgin- 
ia), the Rivers and Harbors Appropriation Act of 
1899, Marine Resources Commission Permits, Re- 
source Conervation and Recovery Act, State Solid 


Waste t, Toxic Substances Control 
Act, Fed Environmental Pesticide Control 
Act, Ports and Waterways Safety Act, Atomic 
Energy Act, and the Comprehensive Environmen- 
tal Response, Compensation and Liability Act of 
1980. -IVI) 

W86-00586 


6G. Ecologic Impact Of 
Water Development 


ASSESSMENT ENVIRONMENTAL CON- 
SIDERATIONS IN THE DESIGN AND CON- 
STRUCTION OF WATERWAY PR‘ 

Army Engineer Waterways Experiment Station, 
Vicksburg, MS. Environmental Lab. 

F. D. Shields, and M. R. Palermo. 

Technical Report E-82-8, September 1982. Final 
Report. 214 p, 71 Fig, 5 Tab, 156 Ref, Append. 


Descriptors: *Environmental effects, *Waterways, 
*Construction, *Channel improvement, *Flood 
control, *Water quality, *Aquatic habitats, Levees, 
Dikes, Navigation, protection, Protection, 
Stream stabilization, Stream banks, Transportation, 
Aqute.s animals, Meanders, Habitats, S; 
versity, Vegetation, Riparian vegetation, 
Aesthetics, Recreation, Wolf River. 


Factors and constraints in design and construction 
of waterways projects affecting environmental 
quality are identified. Included are channel modifi- 
cations for flood control and navigation, dikes, 
streambank protection, and levees. Adverse envi- 
ronmental impacts of flood control channel modifi- 
cation include a variable degree of loss of valuable 
habitats an habitat diversity, channel instability, 
reduction of aesthetic value, water quality poi 
dation, and undesirable hydrologic changes. Meth: 
ods to reduce adverse impacts are stream restora- 
tion, artificial instream structures, modified chan- 
nel cross sections, and management of cutoff mean- 
ders. Navigation channel modifications produce 
losses in backwater habitat. Dike construction re- 
duces water surface area and habitat diversity due 
to sediment accretion in the dike field. Notches or 
gaps in the dikes can slow the rate of sediment 
accretion. Bank protection causes loss of riparian 
vegetation and reduces the rate of channel migra- 
tion. Some bank protection eatlagie are vegetation 
and combinations of structure and vegetation. 
Levees create drier conditions on the landside of 
the levee and resulting land use changes. Vegeta- 
tion on levees can be managed to preserve or 
improve wildlife habitats, aesthetics, and recre- 
ational features. 

W86-00315 


BENTHIC MACROINVERTEBRATES OF SE- 
LECTED Ete HABITATS OF THE 
ya Ei Ww Ex S 
ngineer aarwaye periment Station, 
Vicksburg, MS. Environmental Lab. 


For biblio hic entry see Field 2H. 
WEDS NOBraPhic entry 


a REPORT ON FRESHWATER 


Army Engineer Waterways Experiment Station, 
Vicksburg, MS. Environmental Lab. 
3 = bibliographic entry see Field 2H. 


USER’S MANUAL FOR THE EVALUATION 
AND SENSITIVITY ANALYSIS PROGRAM 


, 

Colorado Univ. at Boulder. Center for Research 
on Judgment and Policy. 

J. Mumpower, and L. Bollacker. 
Tec E-81-4, March 1981. Final 
Report. U.S. Army Environmental and Water 
Quality ional Studies, Army Engineer Wa- 
terways riment Station, Vicksburg, MS. 279 
p, 131 Fig, Tab, 4 Append. 


Descriptors: *Planning, *Environmental policy, 
*Water resources development, *Water manage- 
ment, *Sensitivity analysis, *Evaluation, Environ- 
mental effects Alternative planning. 


46 


jections 
formed by ESAP pro 


The Evaluation and Sensitivity Analysis Program 
tal planning 


') is an environment technique for 
the evaluation of alternative water resource man- 
agement plans. ESAP is based on a weighting- 
scaling approach to impact assessment and alterna- 
tive evaluation. The evaluation of the desirability 
ener ape lg 2 ona igs -bing 
systematic combination of information about the 
8 ee ee Ce eee ee 

lormation about the importance (weight) and 
preferred levels of such resources. Information for 
a number of individuals or groups is used to deter- 
eerie bulnaan dake te eee 
ences in judgments about the importance and 
ferred levels of resoures or o unceriaity in pro 
of resource per- 
iis can sa ects 
types of information: (a) an evaluation of the alter- 
natives for each anaiseydual or group considered 
and (b) an analysis of how the individuals or 
Fic analy differ in their evaluation of alternatives. 
hial description on ofthe evaluation problem hich 
o! evaluation w 
includes the variab or resources affected by the 
alternatives, yoo levels of the variables or 
resources for each of the alternatives, and informa- 
tion about the weights or pep os pe values and 
the variables for each of the groups under consid- 
eration. If the user wishes to examine the effects of 
uncertainty on evaluation, data describing uncer- 
tainty must also be input into the program. 
(Author) 
W86-00328 


REPORT OF FRESHWATER MOLLUSKS 
pny oe MAY 19-20, 1981. 

y Engineer Waterways Experiment Station, 
Vicksburg MS. 
Vicksburg, MS. Final Report, May 1982. Andrew 
C. Miller, compiler. 192 p. 


Descriptors: *Environmental effects, *Rivers, 
*Mollusks, *Aquatic habitats, Man pew Taxono- 
my, Endangered species, 's eye Habis 
Mussels, Aquatic porne ® pling, Habita' 

Lampsilis higginsi, Mississippi River. 

A workshop on freshwater mollusks addressed the 
following subjects: (1) taxonomy and ecology of 
freshwater mussels, (2) sampling meth- 
odologies for moll methods to create habi- 
tat and/or relocate mollusks, ay information avail- 
able from commercial shell and (' 


to mature 

found in the southeastern U.S.) are shown. Muse- 
ums are a valuable resource in identification of 
mollusks; 25 museums are listed for reference. Of 
sampling techniques bagel eter. is best for 
and hand is best for 
lor cursory 
rivers. should 
mollusk studies described are 
Sh aueeie of Mobile Basin unionid mollusks, 

oe cdin ofan mbcagues ene Olea 


Shady cami tao 
pearly m 

neers in mollusk 
mollusks. 
W86-00329 


is effective 
lechanical 


’§ 


the ro! of the US. Amy Engi 
studies, and commercial aspects of 


OVERVIEW OF THE TENNESSEE-TOMBIG- 
BEE WATERWAY, 

Corps of Engineers, Mobile, AL. Mobile District. 
For primary bibliographic entry see Field 8A. 
W86-00332 


MAJOR PROJECT IN THE AGE OF THE EN- 
VIRONMENT: OUT OF CONTRO 
IMPLEXITY, AND 

of Engineers, M 


CHALLENGE, 
Corps lobile, AL. Mobile District. 
For primary bibliographic entry see Field 6E. 





W86-00333 


HYDROLOGY, HYDRAULIC, AND SEDIMENT 
CONSIDERATIONS OF THE TENNESSEE- 
TOMBIGBEE WATERWAY, 
Com of Engineers, RS AL. Mobile District. 
K. D. Underwood, and F. D. Imsand. 
Environmental Geology and Water Science, Vol. 
7, No. 1/2, p 69-90, 1985. 14 Fig, 10 Tab, 53 Ref. 
Descriptors: *Tennessee-Tombigbee Waterway, 
*Construction, *Sedimentation, *Hydrolo; Doon 
neering, Water resources development, Hyd 
engineering, Design criteria, Monitoring. 
The hydrology and hydraulic aspects of the Ten- 
nessee-Tombigbee Waterway system are described 
Fm ting Ae he cpa: thane Spree! stator 
features, followed by a discussion of sedimentation 
characteristics of the a ng A brief discussion 
is offered of the monitorin; for the hy- 
drological and sedimento! Ao aspects of the 
sag Ten locks and dams were constructed that 
orm lakes with a total water surface area of over 
42,400 acres. The overall length of the waterway is 
234 miles ger egy the excavation and disposal 
of over 307 ion cu yd of material. Specific 
topics considered include climate, hydrology, sec- 
tions of the waterway (river sections, canal section, 
and divide section), and construction of the 
navigation channels, | and dams and spillways, 
sedimentation, and project monitoring (river stage 
and stream gauging, and rainfall stations). (Baker- 


W86-00336 


CREATIVE SPOIL: DESIGN CONCEPTS, CON- 
STRUCTION TECHNIQUES, AND DISPOSAL 
OF EXCAVATED MA 

Louisiana State Univ., Baton Rouge. School of 
Environmental Design. 

sd nea bibliographic entry see Field 8A. 


SUMMARY OF ENVIRONMENTAL ISSUES 
AND FINDINGS: TENNESSEE-TOMBIGBEE 
WATERWAY, 

wae of Engineers, Mobile, AL. Mobile District. 
N. D. McClure, IV. 

Environmental Geology and Water Science, Vol. 
7, No. 1/2, p 109-124, 1985. 5 Fig, 1 Tab, 20 Ref. 


Descriptors: “Tomer Toes Waterway, 
*Construction, *Environmental effects, Decision 
Planning, Water resources development. 


The enactment of the National Environmental 

pag Act (NEPA) had a substantial influence on 
manner in which the Lge sarmmnchbor gy, ~ 2 

Waterway. (Tenn-Tom) in mien 0 toned of 


ing a Poe 
papers yl a valuable role towend meeting 


© ee of adverse impacts and 

png ye So positive environmental Im- 

pacts of Tenn-Tom addressed incl uifer 
drawdown, water , water quality, in 


The The ining are discussed, and 

laced into ive. While iene thew 

‘om pasersbars involved losses 

td soe no ro mitigate for significant 
poi into the project to mitigate for t 
resource losses. The evaluation, planning, and 
en fe Ss eee 

approach for compliance with NEPA and 
other environmental statutes. (Baker-IVI) 
W86-00338 


AQUATIC HABITAT STUDIES ON anne 
LOWER MISSISSIPPI RIVER, RIVER MILE 
FING, REPORT 2, AQUATIC HABITAT MAP- 


y Engineer Waterways Experiment Station, 
Vick MS. Environmental Lab. 

S. P. , and J. R. Clark. 

Miscellaneous Paper E-80-1, U.S. Army Environ- 
mental and Water Quality Operational Studies, 


WATER RESOURCES PLANNING—Field 6 


Ecologic Impact Of Water Development—Group 6G 


March 1981. 24 p, 4 Fig, 1 Tab, 3 Plates. 


Descriptors: *Aquatic habitats, Bim ng environ- 
ment, *Aquatic life, Mapping, Impact, *Flow rates, 
*Lower Mississippi River, els, Banks, Sand- 
bars, Dike fields, Floodplains, Borrow pits, Maps. 


To provide data for design of field studies to 
determine the impacts and ecological value of the 
man-made habitats formed by and revetment 
structures in the Lower Missisai pi River, the 
aquatic habitat of a 50-mile reach o The river (mile 
480-530 Above Head of Passes, AHP) was quanti- 
tatively mapped to determine spatial relationships 
among and within habitat types as a function of 
river and discharge. Twelve aquatic habitat types 
were defined within the study reach based on 
hydraulic, oe. and ecological crite- 
ria: main channel, natural banks, revetted banks, 
sandbars, dike fields, permanent and temporary 
secondary channels, abandoned river channels 
(Types I and II), oxbow lakes, borrow pits, and 
inundated floodplain. By use of controlled aerial 
photography and hydrographic survey data, aquat- 
ic habitat surface — were computed for 
three river stages (low flow=+13.2 ft, medium 
flow=+24.6, and high flow=+38.4 ft on the 
Greenville, MS gage). Results of the habitat map- 
ping revealed a significant change in total aquatic 
itat acreage with changes in river stage and 
discharge. At the low flow stage 18,581 acres of 
habitat were present. Habitat area increased to 
29,020 acres at medium flow and rose to 56,902 
acres for high flow, a total increase of 222% in 
area over low flow conditions. The main channel 
was the predominant habitat type during the low 
flow period, composing 45% of total habitat. Dike 
fields and the main channel were the most = 
dant habitat types at medium flow, makin; by Fer 
and 29% of total habitat, tively. For igh 
flow period, inundated floodplain habitats were 
most common habitats, comprising 27% of the 
total aquatic habitat. Variation in river stage and 
discharge caused a significant change in the spatial 
relationshi; 
'W86-0037, 


STABILITY OF ARTIFICIALLY-DRAINED 
LOWLANDS: A THEORETICAL ASSESSMENT, 
Rutgers - The State Univ., New Brunswick, NJ. 
Center for Coastal and Environmental Studies. 

J. D. Phillips. 
Ecological Modelling, Vol. 27, No. 1/2, p 69-79, 
March, 1985. 2 Fig, 1 Tab, 31 Ref. 


Descriptors: *Model studies, *Drainage systems, 

* Artificial watercourses, *Wetlands, *North Caro- 
lina, Stability, Lowlands, Water resources develop- 
ment, Environmental effects. 


The impacts of artificial land drainage on wetlands 
was investigated, using coastal plain lowlands of 
North Carolina as an example, from a_ holistic 
t. The rate of drainage channel degrada- 
tion following construction of artificial drainage 
networks appears to be the key variable determin- 
ing stability of surface hydrologic systems. If deg- 
— is rapid, the system is metastable and a 
uilibrium may be achieved within a few 
> ay ugh a return to the pre-alteration state is 
unlikely. Limited data available in the North Caro- 
lina coastal plain indicate that artificially-drained 
lowland hydrologic systems are metastable. Ditch 
and canal degradation is rapid after initial disturb- 
ance, but unmaintained channels do persist. More 
data are needed, however, on rates and processes 
q as degradation and on the persistence 
manmade stream networks. It gp that regu- 
= dredging, re-excavation, snaggin —. 
tion removal in dabonbnant a a om in North 
Carolina is limiting the ability of natural systems to 
adjust to perturbations and is maintaining the hy- 
drologic system and, by extension, the ecosystem, 
in an unstable state. (Baker-IVI) 
W86-00434 


CONCORDANT VARIATION IN THERMAL 
TOLERANCE AND ALLOZYMES OF THE 

SHINER, NOTROPIS LUTRENSIS, INHA- 
BITATING TAILWATER SECTIONS OF THE 
BRAZOS RIVER, TEXAS, 


North Texas State Univ., Denton. Dept. of Biolog- 
ical Sciences. 

For primary bibliographic entry see Field 5C. 
W86-00452 


PROBLEM OF SARDINE FISHERIES IN 
EGYPT, 


Institute of Oceanography and Fisheries, Alexan- 
dria (Egypt). 

For primary bibliographic entry see Field 5C. 
W86-00525 


ENVIRONMENTAL AND SOCIO-ECONOMIC 


AN, 
Khartoum "Univ. (Sudan). Inst. of Environmental 
Studies. 
A. I. Moghraby, and M. O. Sammani. 
Environmental Conservation, Vol. 12, No. 1, p 41- 
48, 1985. 2 Fig, 64 Ref. 


Descriptors: *Environmental effects, *Social as- 
pects, *Economic aspects, *Jonglei Canal, *Sudan, 
Cost-benefit analysis, Ecological effects. 


The environmental and socio-economic impacts, as 
presently understood, of the Jonglei Canal project, 
southern Sudan, are reviewed, and it is concluded 
that completion of the project is justified both in 
terms of short- and long-term cost/benefit perspec- 
tives. Plankton and limnology, aquatic macro- 
phytes, benthos and insect fauna, fish and fisheries, 
geography and geology, and wildlife are reviewed, 
and the socio-economic background of the ‘Sudd’ 
area is reviewed. Claims made for and against the 
building of the canal are reviewed, and possible 
changes in water quality, fisheries, and large — 
life are discussed. If the Jonglei Canal projec’ 
completed as planned, a new mode of life for both 
man and domestic and wild animals is anticipated. 
This new mode of life will be more satisfactory 
than the today’s situation, which is already chang- 
ing as the result of other causes unrelated to the 
canal project. (Rochester-IVI) 

W86-00557 


EFFECTS OF HUMAN ACTIVITIES ON ZAM- 
BIA’S KAFUE FLATS ECOSYSTEMS 

Akron Univ., OH. 

W. A. Sheppe. 

Environmental Conservation, Vol. 12, No. 1, p 49- 
57, 1985. 8 Fig, 29 Ref. 


’ 


Descriptors: *Environmental effects, *Kafue Flats, 
*Zambia, Dam effects, Flooding, Wildlife, Habi- 
tats, Vegetation, Aquatic plants, Water manage- 
ment. 


The Kafue Flats, a 6,000 sq km floodplain area of 
the Kafue River, Zambia, has been affected by 
construction of two hydroelectric dams, one above 
the Flats at Itezhitezhi and another downstream 
from the Flats in the upper Kafue River Gorge. 
The Flats was studied for 12 mo in 1967-68, was 
visited in 1970 and 1971, and was studied for 6 wk 
in May-June 1983. In 1967, periodic flooding con- 
en to the support of a dense growth of emer- 
rasses across much of the area. Large herds 

of 1 Fikes (Kobus leche), smaller numbers of zebra 
(Equus burchelli), wildebeest (Connochaetes taur- 
inus), and other ungulates fed on the high ground, 
while one of the world’s greatest agglomerations 
of avian biomass a the floodwaters and 
shoreline. At the same place in May 1983, the 
lower elevations on the Roodplain were covered 
by permanent open water, and the higher eleva- 
tions were perhaps permanently dry. The very 
productive vegetation had been largely replaced 
by aquatic plants in the open water, whereas the 
dry fo ormer floodplain had a s cover of low 
— and was png invaded by woody plants. 
ere were few birds, relatively few lechwe, and 
no other large ungulates. Numerous less conspicu- 
ous changes had occurred in the vegetation, insect, 
bird, and small mammal populations. The effect of 
the dams was obscured by the effects of drought, 
hunting, and human use of the area. The long-term 
effects of the dams on the Kafue Flats are not now 
clear. Scheduled water releases or diking schemes 





Field 6—WATER RESOURCES PLANNING 


Group 6G—Ecologic Impact Of Water Development 


to control water in certain areas are alternatives 
that could help preserve wildlife habitat on the 
floodplain, but they conflict with maximum power 
generation, which is the current top priority for 
this system. (Rochester-IVI) 

W86-00558 


PROBLEM OF PEOPLE: CRITICAL AREAS 
AND FLOATING ZONES IN THE CHESA- 
PEAKE, 

Briscoe, Kenney, Kaminetz and Lacer, Lexington 


For primary bibliographic entry see Field 6E. 
W86-00573 


INTERAGENCY DISPUTES OVER DRY 
FIELDS OR CLEAN WATER: A CASE STUDY 
OF THE CONFLICT BETWEEN AGRICUL- 
TURAL DRAINAGE PROGRAMS AND THE 
CHESAPEAKE BAY CLEANUP, 

Arnold and Porter, Washington, DC. 

T. J. Lindon, and M. P. Gergen. 

Virginia Journal of Natural Resources Law, Vol. 
4, No. 2, p 219-262, 1985. 241 Ref. 


Descriptors: *Drainage effects, *Chesapeake Bay, 
*Water baw d control, *Environmental effects, 
Upper Chester River Project, Maryland, Aquatic 
plants, Nutrients, Channeling. 


The Environmental Protection Agency (EPA) 
study of the Chesapeake Bay has documented and 
substantial contribution made by agriculture to the 
deterioration of water quality of the Bay in terms 
of increased levels of nutrients in the water, de- 
creases in numbers of submerged aquatic plants, 
and destruction of wetlands and associated vegeta- 
tion. The Soil Conservations Service’s (SCS) pro- 
posed Upper Chester River (Maryland) Project 
proposes to channelize streams to improve drain- 
age on 9,400 acres of currently wet cropland and 
5,200 acres of interdependent non-wet cropland. 
SCS did not adequately consider the adverse envi- 
ronmental consequences of this project in its Envi- 
ronmental Impact Statement (EIS), nor has it 
heeded or explored warnings of other government 
agencies with environmental expertise. These 
agencies lack effective mechanisms for forcing 
SCS to respond to their environmental concerns. 
In light of the Upper Chester River example, new 
approaches seem appropriate in three areas: (1) 
consideration of alternatives to channelization 
projects, since their negative environmental conse- 
quences are becoming more and more evident, (2) 
more attention by SCS to the concerns of other 
government agencies with more environmental ex- 
— this could be done in the forthcoming 
upplemental EIS, and (3) the use by EPA of its as 
yet untested preemptory authority under section 
404(c) of the Federal Water Pollution Control Act, 
which would allow it to prohibit, prospectively, 
the discharge of dredged or fill material at a par- 
ticular site. (Rochester-IVI) 
W86-00574 


ECOLOGICAL ALTERATIONS OF IOWA 
PRAIRIE-AGRICULTURAL 


Iowa State Univ., Ames. Dept. of Animal Ecolo- 


Bw. Menzel, J. B. Barnum, and L. M. Antosch. 
Iowa State Journal of Research, Vol. 59, No. 1, 
5-30, eo oes 1984. 2 Fig, 10 Tab, 38 Ref. EP. 
grant R807122. 


Descriptors: *Iowa, *Land use, *Streams, *Eco- 
logical effects, *Agriculture, Prairies, Sediments, 
Water quality, Habitats, Invertebrates, Fish, Nutri- 
ents, Channelization. 


Water quality, habitat structure, and macroinverte- 
brate and fish communities were surveyed in 1979- 
1980 in ten headwater streams of the Cedar River 
basin. All streams are affected by moderate to 
intensive agricultural land use in their watersheds, 
and the purpose of the study was to describe 
stream ecological changes caused by this influence. 
Most streams carried heavy sediment and nutrient 
loads, had fine-particulate substrates, were exten- 
sively channelized, had a wide range in daily 
flows, and were largely devoid of instream vegeta- 


tion. Water quality was highest and habitat struc- 
ture was most complex in a woodland stream, and 
a pattern of environmental differences was meas- 
ured among the nine prairie streams. Invertebrate 
pe ay oe g prc: a ae the collector- 
scraper functi assem! . Shredders were pri- 
maril or by amphipods, isopods, and 
cra’ . Ten fish species, mainly minnows, were 
identified as fish community domi i 
streams. Eight environmentally sensitive species 
were absent or present in only small numbers. The 
streams were classified into four groups on the 
basis of 12 biotic and abiotic characteristics which 
serve to provide a composite measure of ecologi 
change from presumptive natural conditions. (Au- 
thor’s abstract, 

W86-00581 


ISSUES IN THE JAMES RIVER CORRIDOR, 
Richmond Regional Planning District Commis- 
sion, VA. 

D. Arkin. 

Virginia Journal of Science, Vol. 36, No. 1, p 7-13, 
1988. 

Descriptors: *Resources management, *James 
River, Virginia, Land use, Water supply, Water 
demand, tation, Urban areas, Recreation, 
— Wastewater treatment, Environmental 
effects. 


The role of the James River in the lives of the 
people living near it is large, including its use for 
water, transportation, recreation, industry, 
wastewater treatment, and a natural environment. 
The projected addition of more than 100,000 
people to the Richmond Region by the year 2000 
raises several issues affecting the river, including: 
water supply for power generation, human con- 
sumption, and industry, which is both a public 
health and economic issue, preservation of historic 
laces and scenic areas associated with the James 
iver, development of recreation and tourism, ac- 
ion of growth pressures from residential, 
commercial, industrial development, which re- 
quires control of land use, protection of the agri- 
cultural potential of the Richmond Region, and 
transportation problems associated with river use, 
access to the river, and the river as a barrier. 
‘oal relating to these issues should be to determine 
reasonable and appropriate’ uses of land in the 
James River corridor that meet the needs of the 
community and are compatible with what the land 
can best support. (Rochester-IVI) 
W86-00582 


HUMAN ECOLOGY OF THE JAMES RIVER, 
Richmond Univ., VA. Dept. of Biology. 
sd og bibliographic entry see Field 4C. 


MODIFICATION OF THE JAMES RIVER, 
Corps of Engineers, Norfolk, VA. Norfolk Dis- 
trict. 


F. T. Wootton, Jr. 
ioe Journal of Science, Vol. 36, No. 1, p 19- 
25, Spring, 1985. 7 Fig. 


Descriptors: *James River, bag *Dredgi 
*Turbidity, Suspended solids, Environment a 
fects, Water resources development. 


The James River Basin is 225 miles long, averaging 
pre thee adhere fener ser = sa 
the James River is located at and from 
Richmond. The Federal navigation project, au- 
thorized in 1870, is maintained so as to provide a 
channel 25 feet deep and 200 to 300 feet wide from 
Hampton Roads upstream to the Deepwater Ter- 

inal at Richmond. For a maintenance dredging 
project, a hydraulic pipeline cutterhead dredge 
was converted by fi it with a dustpan head 
and ladder, to test the iency, output and envi- 
ronmental impacts while dredging in the James 
River. An environmental monitoring program was 
in place during the — concentrating 
mainly on Kepone and idity. Material was 
deposited in the open water areas about 1,000 feet 
from the channel. Neither turbidity nor kepone 
levels increased significantly above background in 


Virginia Journal of Science, Vol. 36, No. 1, p 26- 
25, Spring, 1985. 6 Ref. 


PECULIAR STR F THE TULARE- 
MIA NATURAL FOCUS IN THE DON RIVER 
DELTA WITH SPECIAL REFERENCE TO EC- 


Zoologichesky Zhurnal, Vol. 64, No. 3, p 468-471, 
March, 1985. 1 Tab, 7 Ref. 


Deseri : *Public health, *Tularemia, *Rodents, 
*Don River Delta, *USSR, River flow, Fish farms, 
+ a effects, Environmental effects, 





the focus spatial and biocoenotic structure. (Au- 
thor’s abstract} 
W86-00593 


7. RESOURCES DATA 
7B. Data Acquisition 


PHOTOGRAMMETRIC TECHNIQUES FOR 

MONITORING SOIL EROSION 

Sane mers tne cp ae of Geography. 
‘or entry see A 

wieo0s? 


GROUNDWATER MONITORING 
SAMPLE BIAS, 

Waterloo Univ. (Ontario Dot, of Earth Sciences. 
R. W. Gillham, M. J. L. Robin, J. F. Barker, and J. 
Dc., 


AND 


American Petroleum Institute, Washi 
June, 1983, 206 p. 40 Fig, 14 Tab, 120 Ref. 


Descriptors: *Mi *On-site data collec- 
tions, *Sampling, *Water sampling, *Reviews, 
*Water quality, “Groundwater pollution, Data in- 
terpretation, aquisition, Data collections, 
Groundwater, Water properties, Chemical proper- 
ties, Physical properties. 


FATE AND EFFECTS 
“RELATED POLLUTANTS: EVALUA- 
TION OF SURFACE AND GROUNDWATERS; 
APPENDIX 1: PRELIMINARY 
SENSITIVE SURFACE WATERS, 
Brookhaven National Lab., Upton, NY. Dept. of 
and Environment. 


= bibliographic entry see Field 5B. 


CHARACTERIZATION OF BENTHIC MICRO- 
HABITAT; AN EXPERIMENTAL SYSTEM FOR 
t i i Urbana-Champaign. Dept. of 
niv. at ign. t) 
age <- bil ery Field 2H 
‘or entry see b 
wse-00443. ee 


DESIGN AND INSTALLATION OF LARGE 
WEIGHING L’ 

For pri ‘Siblicgeephic — Field 2D 
‘or en! see . 
W86-00489 se 


AUTOMATION OF A CLASS A EVAPORA- 
TION PAN, 


Agiebens Research Service, Mississippi State, 
MS. Crop Simulation Research Unit. 

For primary bibliographic entry see Field 2D. 
W86-00499 


DROP DISTRIBUTION MEASUREMENT 
PROBLEMS USING A LASER UNIT, 

South Dakota State Univ., Brookings. Dept. of 
Plant Science. 

R. A. Kohl, R. D. von Bernuth, and G. Huebner. 
Transactions of the American Society of Agricul- 
tural Engineers, Vol. 28, No. 1, p 190-192, Janu- 
ary/February, 1985. 4 Fig, 3 Ref. 


iptors: “Lasers, *Measuring instruments, 
*Drop size, Sprinklers, Rain, Fluid drops,. 


A He-Ne laser raindrop measurement unit was 


dence error; recording of two or more drops as 
one larger . The probability of coincidence is 
very low (0.09% for a 2.5 mm drop at 50 mm/hr 
intensity) for a natural rain, but it increases to 5.3% 
for a 1.25 mm drop event at 500 mm/hr as occurs 
with an agricultural sprinkler. If 5.3% of the drops 
incorrectly measured as twice as large as they 
really are, a volume error of 37% results. Several 
techni were tried to inci 
error data, but without success. The laser 
system is therefore recommended for rainfall, but 
not for use with agricultural sprinklers. (Roches- 
ter-IVI) 
W86-00502 


USE OF DIALYSIS CELLS FOR INVESTIGAT- 
ING PORE WATER COMPOSITION IN WET- 
LAND SUBSTRATA, WITH PARTICULAR 
REFERENCE TO DISSOLVED IRON AND 
SULPHIDE, 

Sheffield Univ. (England). Dept. of Botany. 

For primary bibliographic entry see Field 2H. 
W86-00511 


LANDSAT STUDY OF THE AQUATIC VEGE- 
TATION OF THE LAKE LUODONJARVI RES- 
ERVOIR, WESTERN FINLAND, 

Oulu Univ. (Finland). Dept. of Astronomy. 

For primary bibliographic entry see Field 2H. 
W86-00532 


RECORDING ECHO SOUNDER FOR ASSESS- 
ING SUBMERGED AQUATIC PLANT POPU- 
LATIONS IN SHALLOW LAKES, 

icultural and Food Research Council, Oxford 

}). Weed Research Organization. 

C. J. Stent, and S. Hanley. 
—- Botany, Vol. 21, No. 4, p 377-394, April, 
1985. 11 Fig, 2 Tab, 5 Ref. 


lants, 


Descriptors: *Aquatic plants, *Submerged 
Remote i ten ater 


*Echo sounders, sensing, 
depth, Mapping 


This paper describes the desi 
echo sounder which has a dep 
can be used in shallow lakes 


of a recording 
range of 6 m and 
and rivers to deter- 


laboratory for analysis, using a microcomputer to 

Ne ee ne 
successfully used to bp tong populations at 

several sites, the data for which are given. (Au- 

thor’s abstract) 

W86-00533 


ENGINEERING WORKS—Field 8 
Structures—Group 8A 
8. ENGINEERING WORKS 
8A. Structures 


VALIDATION REPORT: COMPUTER PRO- 

GRAM FOR DESIGN AND ANALYSIS OF IN- 

VERTED-T RETAINING WALLS AND FLOOD- 

WALLS (TWDA), 

Army Engineer Waterways Experiment Station, 

—™ MS. Automatic Data Processing 
iter. 


W. A. Price, R. L. Hall, R. L. Mosher, C. C. 
Hamby, and R. Veselka. 

Instruction Report K-81-3, February 1981. Final 
Report. 375 p. 


Descriptors: *Structural engineering, *Soil me- 
chanics, *Computer programs, *Design criteria, 
*Retaining walls, Walls, Load distribution, Stabili- 
ty analysis, Earth pressure, Soil pressure, Hydro- 
static pressure, Seepage, Soil properties, Shear, 
Friction, Compressive strength, Earthquake engi- 
neering, Seismic properties, Water pressure, Rein- 
forced concrete, Concrete, Stress, TWDA pro- 
gram. 


Sample problems and their solutions verify the 
computer program TWDA (T-wall design/analy- 
sis), which is a user-oriented interactive, modular 
time-sharing program to aid in structural design 
and analysis of inverted-T retaining walls and 
floodwalls founded on earth or rock. The program 
has three major sections: executive command 
phase, stability modules (compute active earth 
pressures and determine overturning and sliding 
stability), and structural modules (perform stress 
analysis of the wall or design for minimum slab 
thickness). The program’s goals are (1) a minimum- 
cost adequate design based on current codes and 
criteria, independent of the user’s experience and 
(2) a of personal judgment and 
imagination ugh interaction. 

W86-00318 


OVERVIEW OF THE TENNESSEE-TOMBIG- 
BEE WATERWAY, 

Corps of Engineers, Mobile, AL. Mobile District. 
S. R. Green. 

Environmental Geology and Water Science, Vol. 
7, No. 1/2, p 9-13, 1985. 1 Tab. 


Descriptors: *Tennessee-Tombigbee Waterway, 
*Water resources development, Mississippi, Ala- 
bama, Waterways, Construction, Lakes, Engineer- 
ing, Navigation, Recreation. 


When the Tennessee-Tombigbee Waterway of 
Mississippi and Alabama opened to commercial 
and recreational traffic on January 16, 1985, some 
21 months ahead of schedule, it signaled the com- 
pletion of the largest Army Corps of Engineers 
Civil Works project ever undertaken. The feasibili- 
ty of the project was first studied by the Corps 
more than 110 years ago, but not reported as 
economically justified until 1938. Construction was 
authorized in 1946 by the River and Harbor Act 
which provided for a waterway connection be- 
tween the inland navigation systems of the Tennes- 
see, Ohio, and upper we Rivers, and the 
navigable Black Warrrier-Tombigbee River 
System which connects with the port of Mobile. 
The waterway is divided into three distinct sec- 
tions depending on the means of construction. The 
utilization of different design and construction 
techniques was a balance of economics, construc- 
tion capability, and environmental concern. The 10 
lakes formed in the construction of the waterway 
impound 44,000 acres of water, used for recreation 
purposes as well as navigation. The benefits de- 
rived from the Tennessee-Tombigbee Waterway 
are virtually all transportation savings resulting 
from use of the waterway as opposed to alternate 
routes or modes of transportation. Recreation and 
fish and wildlife habitat enhancement amounted to 
only a few percentage points of the total benefits. 
(Baker-IVI) 

W86-00332 
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CREATIVE SPOIL: DESIGN CONCEPTS, CON- 
STRUCTION TECHNIQUES, AND DISPOSAL 
OF EXCAVATED MATERIALS, 

Louisiana State Univ., Baton Rouge. School of 
Environmental Design. 

G. J. McLindon. 

Environmental Geology and Water Science, Vol. 
1, No. 1/2, p 91-108, 1985. 10 Fig, 4 Tab, 11 Ref. 


Descriptors: *Tennessee-Tombigbee Waterway, 
*Construction, *Design criteria, *Spoil disposal, 
Planning, Water resources development, Excava- 
tion, Environmental effects, Waterways. 


Construction methods used in building the Tennes- 
see-Tombigbee Waterway are reviewed including 
the disposal cf surplus excavated materials and the 
reclamation of disposal areas along the waterway. 
Emphasis is placed on the steps taken to assure 
protection of natural resources and to promote 
overall enviromental quality. The overall design of 
the waterway and disposal of excavated materials 
was imaginative and positive, taking advantage of 
natural topography and utilizing techniques de- 
vised to overcome and accommodate the difficul- 
ties encountered. In keeping with the objective of 
locating disposal units in the least sensitive areas, 
three disposal sites utilized abandoned gravel pits, 
two sites being completely contained within the 
mined out area, the third partially contained. The 
vast majority of areas had no predetermined devel- 
opment use and, being in the floodplain, were 
designated as prime wildlife habitat locations. In- 
vestigation of several completed disposal areas in- 
dicate that natural revegetation is occurring at a 
satisfactory rate and that the natural flora contains 
an abundance of wildlife food plants. The disposal 
of hydraulically dredged material along the river 
section of the Tenn-Tom Waterway could have 
created massive long range environmental impacts. 
From the outset a positive attitude directed the 
methods of disposal into creative ventures. (Baker- 
IVI) 

W86-00337 


SELF-CLEANING, NON-POWERED TRASH 
SCREENS FOR SMALL IRRIGATION FLOWS, 
Agricultural Research Service, Kimberly, ID. 
Snake River Conservation Research Center. 

For primary bibliographic entry see Field 4A. 
W86-00490 


8B. Hydraulics 


BANK PROTECTION TECHNIQUES USING 
SPUR DIKES, 

Army Engineer Waterways Experiment Station, 
Vicksburg, MS. Hydraulics Lab. 

R. R. Copeland. 

Miscellaneous Paper HL-83-1, January 1983. Final 
Report. 32 p, 22 Fig, 2 Tab, 24 Ref. 


Descriptors: *Hydraulics, *Erosion control, *Bank 
protection, *Dikes, Scour, Protection, Channel 
erosion, Stream banks, Hydraulic models, Model 
studies. 


The effects of impermeable spur dikes as a bank 
protection technique in a concave bend were stud- 
ied with a hydraulic model. The tests were con- 
ducted to observe channel bed and bank response 
in a stream with noncohesive banks where sus- 
pended load is insignificant. The following conclu- 
sions were reached. Spacing-to-length ratios up to 
three may be effective in protecting concave banks 
with spur dikes; however, some bank protection 
may be needed. Spur dike roots should be protect- 
ed from scour caused by vortices set up along the 
upstream and downstream faces. The spur dike 
should be aligned perpendicular to the bank or 
current. Aprons effectively limit the depth of scour 
at the dike’s toe. The development of a scour hole 
at the dike toe may be slowed by the formation of 
an armor layer. Existing equations for scour pre- 
diction at spur dikes may not be applicable to dikes 
in concave bends. 

W86-00311 


PREVENTION OF SHOALING AT LITTLE 
LAKE HARBOR, MICHIGAN: HYDRAULIC 
MODEL INVESTIGATION, 

Army Engineer Waterways Experiment Station, 
Vicksburg, MS. Hydraulics Lab. 

W. C. Seabergh, and J. W. McCoy. 

Technical Report HL-82-16, July 1982. Final 
Report. 373 p, 28 Fig, 8 Tab, 293 Plates, 13 Ref. 


Descriptors: *Hydraulics, *Breakwaters, *Lakes, 
*Sedimentation, *Shore protection, Hydraulic 
models, Model studies, Shoals, Protection, Little 
Water Harbor, Michigan, Lake Superior, Chan- 
nels, Boating, Navigation, Seiches. 


A 1:75-scale hydraulic model was used to study the 
breakwater structures at Little Lake Harbor, 
Michigan, on the south shore of Lake Superior. 
Existing breakwaters have not prevented extensive 
shoaling in the entrance channel. It was deter- 
mined that seiche oscillations with periods near the 
inlet-bay Helmholz period occurred frequently. 
These oscillations could generate velocities as high 
as 4.5 fps in the entrance channel, with a median 
velocity of 0.62 fps. Model tests indicated an opti- 
mum plan--a 570-ft long detached dogleg break- 
water on the east side of the entrance. This struc- 
ture would allow the gap between the new break- 
water and the shore to close from sediment deposi- 
tion. Adding a caisson at the lakeward terminus 
would not adversely impact shoaling patterns. This 
plan would also provide a straight-in approach for 
boat traffic and reduce seiche oscillations in the 
harbor and velocities in the entrance. 

W86-00317 


BOUNDARY-FITTED COORDINATE CODE 
FOR GENERAL TWO-DIMENSIONAL RE- 
GIONS WITH OBSTACLES AND BOUNDARY 
INSTRUSIONS, 

Mississippi State Univ., Mississippi State. Dept. of 
Aeros} Engineering. 

J. F. Thompson. 

Technical Report E-83-8, March 1983. Final 
Report. U.S. Army Environmental and Water 
Quality Operational Studies, Army Engineer Wa- 
terways Experiment Station, Vicksburg, MS. 80 p, 
20 Fig, 12 Ref. 


Descriptors: *Computer models, *Computer pro- 
grams, *Mathematical studies, Flow, Differential 
equations, Finite difference methods, Numerical 
analyses, Boundary processes. 


A code (WESCOR) for the generation of bounda- 
ry-fitted coordinate systems for general two-di- 
mensional regions with boundaries of arbitrary 
shape and with internal obstacles and boundary 
intrusions, arbitrary in shape and number, is de- 
scribed and instructions for input and use are 
given. The coordinate system is generated from the 
numerical solution of a system of elliptic partial 
differential equations with provision for control- 
ling the spacing of the coordinate lines in the field. 
The transformed (computational) region is rectan- 
gular with the obstacles and intrusions transformed 
to slits and/or slabs. A small code to distribute 
points on various fundamental curves with expo- 
nential concentration is also described. This proce- 
dure will be particularly useful where numerical 
models are used to analyze flow problems with 
complex boundary conditions. Typical examples 
are riverine analysis or the design and evaluation 
of selective withdrawal outlet works. (Author’s 
abstract, modified) 

W86-00323 


DESIGN FOR FLOOD CONTROL, WAVE PRO- 
TECTION, AND PREVENTION OF SHOAL- 
ING, ROGUE RIVER, OREGON: HYDRAULIC 
MODEL INVESTIGATIO ON, 
Army Engineer Waterways Experiment Station, 
Vicksburg, MS. Hydraulics Lab. 

. R. Bottin. 
Technical Report HL-82-18, August 1982. Final 
Report. 577 p, 6 Fig, 25 Tab, 424 Photos, 41 Plates, 
21 Ref, Append. 


Descriptors: *Hydraulics, *Shoals, *Jetties, *Sedi- 
mentation, *Shores, *Flood control, Hydraulic 
models, Model studies, Wave action, Rogue River, 
Oregon, Rivers, Dredging, Dikes, Harbors. 
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A 1:100-scale hydraulic model was used to investi- 
gate the effects of proposed improvements in the 
Rogue River, Oregon, harbor area with respect to 
shoaling, wave action, and riverflow conditions. 
The proposed improvements included (1) exten- 
sions and/or modifications of the present jetties, (2) 
dredging of a new entrance channel south of the 
existing one with an extension of the south jetty 
and construction of a new jetty, and (3) installation 
of dikes extending into the channel from the south 
jetty both with and without a weir section and 
conveyance channel installed on the north jetty 
and overbank. Several structures proved ineffec- 
tive or caused new problems--a timber-pile dike 
extending from the south jetty, rubble-mound 
dikes, conveyance channel and weir section, and 
some configurations of jetty extensions. A plan 
involving a new harbor entrance south of the 
existing river mouth would cause a natural bypass- 
ing condition where the sediment on the north 
shoreline moves around the new middle jetty and 
toward the south shoreline. Wave heights in the 
harbor would be less than 1 ft for this plan. 
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CANYON DAM SPILLWAY AND 

BASIN, 

Bureau of Reclamation, Denver, CO. Engineering 

and Research Center. 

R. L. Gedrge. 

° rt No. GR-82-9, August 1982. 30 p, 25 Fig, 3 
ef. 


HYDRAULIC MODEL STUDY OF CHOKE 
STILLING 


Descriptors: *Hydraulic models, Spillways, *Still- 
ing basin, *Model studies, *Scour, Basins, Froude 
number, Riprap, Channel scour, Approach chan- 
nels, Choke Canyon Dam, Texas. 


A 1:80 scale hydraulic model of the Choke Canyon 
Dam spillway and stilling basin was studied. The 
dam will be 35 m high and have a crest length of 
5,640 m. The spillway chute is 112.2 m wide and 
has a Froude number of about 4.4 at the stilling 
basin entrance. The stilling basin was designed to 
criteria developed for low Froude number flows. 
A modified entrance channel was developed as the 
model was tested. Stilling basin walls were short- 
ened as a result of model studies. A 14-meter apron 
having 32 m of riprap extended downstream from 
the end sill was recommended. The design worked 
well for all discharges and scour was limited to an 
area downstream from the riprap. 
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LAKE SHERBURNE DAM MODEL STUDY, 
Bureau of Reclamation, Denver, CO. Engineering 
and Research Center. 

B. W. Mefford. 

Report No. GR-82-15, September 1983. 32 p, 23 
Fig, 5 Ref. 


Descriptors: *Hydraulic models, *Flow character- 
istics, *Spillway capacity, *Flow resistance, *Cavi- 
tation, Praca ge Outlets, Tunnel hydraulics, 
gps low, Lake Sherburne Dam, Flow, Mon- 


Hydraulic model studies, on a 1:15 scale model of 
Lake Sherburne Dam, were conducted to evaluate 
flow conditions in the spillway and outlet works 
tower structure during the passage of the IDF 
(inflow design flood). Model tests on the existing 
structure revealed two areas where pressures were 
consistently negative, and a third area where inter- 
mittent roller vortices occurred during submerged 
spillway flows. A crown flow constriction was 
placed in each tunnel, downstream of the low 
pressure areas, in the hydraulic model. The con- 
strictions were designed in conjunction with 
downstream air venting. The shape and location of 
these constrictions were changed several times to 
determine the discharge capacity versus localized 
upstream pressure recover. Nonsymmetric crown 
flow constrictions provided sufficient back pres- 
sure to raise the consistently low-pressure areas to 
acceptable levels during the design discharge. 
Roller vortices occurred due to a 90 deg square- 
edged flow boundary on each side of the tower 





structure. Large radius fillets were placed in the 90 
S es oe ee ae 


8D. Soil Mechanics 


VALIDATION REPORT: COMPUTER PRO- 
GRAM _ DESIGN AND ANALYSIS OF IN- 
prea sr si si 


+ Regine Waterwa 
Vicksburg MS. Auwantio 


For primary bibliographic entry see Field 8A. 
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UNWATERING THE DIVIDE CUT OF THE 
TENNESSEE-TOMBIGBEE WATERWAY; A 
MAJOR CONSTRUCTION, 


CHALLENGE TO 
0 Simon 


Environmental em ge ‘ater Science, 
7, No. 1/2, p 51-67, 1985. 10 ie 1 Tab, 21 Reef. 


- 


Descriptors: *Tennessee-Tombigbee Waterway, 
*Construction, *Divide Cut, * —_ 


AND ICAL 
ASPECTS OF THE TENNESSEE-TOMBIGBEE 
Compe oF teahieis Mobile, AL. Mobile District. 
J. H. Bryan. 
ater Science, Vol. 


Environmental and W: 
1, No. 1/2, p 25-50, 1985. 17 Fig, 3 Tab, 10 Ref. 


A few of the more significant hydrogeologic and 
geotechnical aspects of the Tennessee-Tombigbee 


8 
T. C. Liu, and T. C. Holland. 
Technical Report SL-81-1, March 1981. Final 
Report. 77 p, 42 Fig, 13 Tab, 17 Ref, 2 Append. 


Descriptors: “Concrete construction, ‘Steel, 
*Locks, a Design criteria, Waterways, 
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of initial cores extracted from 


ENGINEERING WORKS—Field 8 
Concrete—Group 8F 


i concrete at 3 years is about 

ith significant increase with age. The 

1-year dam concrete modulus of elasticity is about 
35 GPa. Poisson’s ratio, density a 
strengths mono- 


CEMENT-MODIFIED SOIL IN CANAL 
LINING, 


Bureau of Reclamation, Denver, CO. En 
and Research Center. Pres 
at Jones. 

rt No. GR-82-4, Au 1982. 31 p, 14 Fig, 3 
Tab, 13 Ref, 2 Append. - ¥ 7 


Descriptors: *Cements, *Canal linings, *Erosion 
control, *Soil stabilization, *Soil cement, Canals, 
Silt, ms Portland cements, Erosion, Driftwood 


In 1958, Se ee ee See 
treated with portland cement were installed on one 
side of the Dxiftwood Canal t0 resist erosion from 
water action. This canal, located near McCook, 
pieces Apron  fimnbtnm Pht. ly 
cement, in amounts of 4.5 percent by volume for 
one section and 2.5 percent for another was mixed 
Se ee oti en enon ae 
the _ which was otherwise constructed as 
normal thick-com; soil lining. In 1981, the 
cement-treated soil was sampled and laboratory 
compressive strength and durability tests were per- 
formed. Although the soil with 4.5 percent cement 
was cracked and had a blocky structure, it has 
» even on @ curve. 


not contain sufficient cement to cae resist 
erosion on a curve. 
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CONCRETE PERFORMANCE IN MORROW 
Doreen of Reclamation, Denver, CO. Eng 

° tion, Denver, CO. Engineering 
and Research Center 
O. R. Werner, and D.M udrick. 
R No. ~ 5, March 1981. 44 p, 7 Fig, 7 
Tab, 1 A 


Descriptors: *Concrete technology, *Cores, *Con- 


ical properties, 
Tensile strength, Compressive a 
ratio, Morrow Point Dam, Colo: 


The Bureau of Reclamation monitors the structural 
behavior of concrete dams for many years after 
completion. Concrete core evaluation programs 
poten ea emae apie e A yt tae ih pe 
= ts test results on concrete cores 
pon > lorrow Point Dam up to 10 years’ 
— = physical properties tests conducted on 
mm(1G-in) diameter cores at 60 days, 180 days, 
1 year, 5 years, and 10 years indicate that overall 
condition of the concrete is good. The thin-arch 
pm teehee: a Ae amen Bor gl a higher 
than normal compressive strength for mass con- 
crete. Most mass concrete dams built previously 
pa a ap interior and exterior mixes; cee 
wi higher compressive strengths maintained 
at Morrow Point, a single mix was sufficient for 
pd entire structure. The compressive of 
mass concrete at 10 years averaged 51.6 MPa 
C480 Tb Ib/sq in). Also at 10 years, the modulus of 
and Poisson’s ratio averaged 35.1 GPa 
(080. 090,000 Ib/sq in) and 0.24, respectively. The 
tensile strength. of all cores tested at 10 years 
averaged 1.59 MPa (230 Ib/sq in), which is compa- 
rable to tensile strengths for other Service dams. 
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CONCRETE PERFORMANCE IN CRYSTAL 
DAM, COLORADO: 1-YEAR CORE REPORT, 
Bureau of Reclamation, Denver, CO. Engineering 
and Research Center. 


T. A. Gaeto. 
Report No. GR-81-8, June 1983. 30 p, 9 Fig, 3 Tab, 
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4 Ref. 


Descriptors: *Concrete testing, *Concrete dams, 
*Concrete technology, *Strength, *Elastic proper- 
ties, *Physical properties, Concretes, Cores, Ten- 
sile strength, Compressive strength, Poisson Ratio, 
Construction joints, Crystal Dam, Colorado. 


Results of physical properties tests conducted on 
cores extracted from mass concrete in Crystal 
Dam for testing at 70 days’, 6 months, and 1 year’s 
age indicate good quality, uniform, well-consoli- 
dated concrete. This report contains test data 
through 1 year’s age and is a part of a series of 
reports on long-time evaluations of strength and 
elastic properties of concrete in major Bureau of 
Reclamation dams. The average compressive 
—_ at 6 months and 1 year were 33.7 and 
35.0 MPa (4,890 and 5,080 Ib/sq in), respectively, 
which represent an average strength gain of 3.9 
percent. Paralleling the strength increase, the 
moduli of elasticity also increased slightly from 
31.4 to 31.7 GPa es: oe to 4,600,000 Ib/sq in). 
Tensile strengths for jointed and nonjointed cores 
were comparable at 6 months, but the nonjointed 
l-year tensile strengths averaged 40 percent 
higher. Ratios of tensile to compressive strengths 
were high, indicating good paste-aggregate bond. 
Discussions of test results, variations, construction 
joint bond, and Poisson’s ratio are also included in 


the 4 
W86-00385 
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STANDARD NUMBER 54: FLEXIBLE MEM- 
BRANE LINERS. 

National Sanitation Foundation, Ann Arbor, MI. 
November 1983. 70 p, 15 Tab, 8 Append. 


Descriptors: *Materials engineering, *Polymers, 
*Plastics, *Membranes, *Linings, Polyethylene, 
Polyvinyl chloride, Rubber, Epichlorohydrin poly- 
mer. 


Standards for flexible membranes are given for 
many polymeric materials. Of particular interest 
are standards for potable water applications, the 
aquatic environment, and construction. Flexible 
membranes used in fishing ponds, agriculture, fish 
hatcheries, and recreational reservoirs should not 
adversely affect the environment. If information on 
prior use of a particular membrane is not available, 
special studies may be required. Properties of the 
following materials are given: polyvinyl chloride, 
chlorinated polyethylene, butyl rubber, polychlor- 
oprene, high density polyethylene, ethylene-pro- 
pylene diene terpolymer, epichlorohydrin poly- 
mers, polyethylene ethylene-propylene alloy, high 
density polyethylene elastomeric alloy, chlorosul- 
fonated polyethylene, thermoplastic nitrile, ethyl- 
ene interpolymer alloy, and chlorinated polyethyl- 
ene alloy. 

W86-00320 


GENESIS OF THE PROTECTIVE LAYERS 
UPON THE MILD STEEL SURFACE IN THE 
NATURAL WATERS, 

Vysoka Skola Chemicko-Technologicka, Prague 
(Czechoslovakia). 

V. Bischof, and J. Eliasek. 

Acta Hydrochimica et Hydrobiologica, Vol. 12, 
No. 5, p 531-537, 1984. 2 Fig, 5 Tab, 8 Ref. 


Descriptors: ‘Corrosion, ‘*Steel, *Protective 
layers, Drinking water, Chlorides, Dissolved 
oxygen, Carbonates, Sulfates, Calcium, Magnitite, 
Alkaline earths. 


Corrosion of mild steel in waters with dissolved 
oxygen takes place mostly with oxygen depolariza- 
tion as the main reaction. The surface layer con- 
sists of the corrosion products and constituents of 
the surroundings. The formation of protective 
layers against corrosion was investigated by ex- 
periments performed in three different media: 
drinking water, drinking water enriched by chlor- 
ides and a concentrated chloride solution. The 
conditions for protective layer formation on mild 
steel in neutral water are given by the concentra- 


tion of calcium and bicarbonate ions, which form 
layers of CaCO3 and FeCO3. During corrison 
processes nonstoichiometric hydrated etite is 
first formed. It is gradually oxidized and its struc- 
ture changes to FeOH.H20. The natural water 
components increase the oxidation rate, they yield 
crystallization nuclei, and they affect the space 
structure of compounds formed during corrosion 
reactions. A high availability of alkaline earths and 
hydrogen carbonate allows the formation of a pro- 
tective layer consisting of FEOOH.H20, CaCO3 
and FeCO3. (Baker-IVI) 

'W86-00419 


8I. Fisheries Engineering 


HABITAT DEVELOPMENT FOR FRESHWA- 
TER MOLLUSKS IN THE TOMBIGBEE RIVER 
NEAR COLUMBUS, MISSISSIPPI, 

Army Engineer Waterways Experiment Station, 
Vicksburg, MS. Environmental Lab. 

A. C. Miller. 

In: Report of Freshwater Mollusks Workshop, 
May 19-20, 1981, Mf ngyee 2 MS. Final Report, 
May 1982. p 86-94, 2 Fig, 1 Tab, 7 Ref. 


Descriptors: *Environmental effects, *Rivers, 
* Aquatic habitats, *Mollusks, Shellfish, Tombigbee 
River, Aquatic insects, Insects, Riffles, Channel 
improvement, Habitats. 


The U.S. Army Engineer Waterways Experiment 
Station has begun a project to design and monitor 
a og - bar habitat for aquatic insects and mol- 
lusks. This bar will be placed in the Tombigbee 
River near Columbus, prarns $s river mile 232.9. 
This study has been divided into three phases: 
biological evaluation of the ee area (to be 
initiated in the summer of 1981), design of the bar 
or bars, and subsequent monitoring of the habitat 
after construction by the U.S. Army Engineer 
District, Mobile. (Author) 
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COLUMBIA RIVER FISHERIES DEVELOP- 
— IT PROGRAM ANNUAL REPORT - F.Y. 
1981, 

National Marine Fisheries Service, Seattle, WA. 
R. Z. Smith, and E. Wold. 

Available from the National Technical Information 
Service, Springfield, VA 22162 as PB83-11452 0. 
NOAA Technical Memorandum NMFS F/NWR- 
4, July 1982. 51 p. 13 Fig, 6 Tab, Append. 


Descriptors: *Fisheries, *Fish hatcheries, Cost 
analysis, *Columbia river basin, Fish ladders, 
— Water pollution sources, Water pollution 
control. 


FY 1981 was a very active year for the Columbia 
River Fisheries Development Program. Twenty- 
two hatcheries and two rearing ponds made re- 
leases during the year. The Toutle Hatchery, de- 
stroyed by the eruption of Mt. St. Helens, was 
mothballed until the habitat improves —_ for 
anadromous fish to live in the Toutle River Basin. 
Stream improvement and irrigation diversion 
screening operated on a maintenance level. Only a 
few diversions in Idaho remain to be screened. All 
fish ladders were inspected by the operating agen- 
cies and repaired where necessary prior to the 
adult migration runs. Almost 3.5 million marked 
fall chinook were released from 18 hatcheries, of 
which 12 were funded under the Program, in 1981. 
One more year of marking remains in this four- 
year study. Initial data show that the fish are being 
caught in all the same fisheries as were fish from 
the 1961-64 fall chinook study. In 1981, the Pro- 
gram became directly involved with fish transpor- 
tation in the Columbia River Basin. A total of > 8 
million juvenile salmonids were trapped at Lower 
Granite, Little Goose, and McNary Dams and 
trucked/barged to a release site below Bonneville 
Dam. Activities during 1981 were mainly oper- 
ational. By the close of 1981, pollution abatement 
facilities were completed and in operation at all 
Program hatcheries. 

W86-00347 


INFLUENCE OF THE FISH CLARIAS BATRA- 
CHUS ON THE PHYSICOCHEMICAL PROP- 
ERTIES OF WATER UNDER LABORATORY 
CONDITIONS, 
Kalyani Univ. (India). of Zoology. 

For primary bibliographic entry see Field 2H. 
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EVALUATION OF INSTREAM ENHANCE- 
MENT STRUCTURES FOR SALMONID 
SPAWNING AND REARING IN A COASTAL 
OREGON 

Bureau of Land Management, Salem, OR. Salem 
District. 

R. A. House, and P. L. Boehne. 


North American Journal of Fisheries men’ 


t, 
bs 5, p 283-295, Spring, 1985. 5 Fig, 6 Tab, 21 
ef. 


Descriptors: *Fisheries engineeri *Stream en- 
hancement structures, *East Fork Lobster Creek, 
*Oregon, Salmon, Trout, Spawning, Streambeds, 
Stream rehabilitation. 


East Fork Lobster Creek, Oregon is an example of 
a stream that lost much of its luctivity as an 
anadromous salmonid stream following logging ac- 
tivities, intensive stream cleaning, and : 
The stream in the study area was almost devoid o! 
instream structures, resulting in a nearly total lack 
of spawning gravel and rearing habitat. Stream 
enhancement structures installed in East Fork Lob- 
ster Creek were successful and functional after two 
winters with usual freshets. The structures dra- 
matically increased the diversity of the stream bed, 
tra gravel, and created shallow gravel bars 
an — covered pools. Also, the number, size, 
and quality of the is increased in areas with 
structures. Coho (Oncorhynchus kisutch) 
and steelhead (Salmo gairdneri) spawning in- 
creased substantially, as well as the numbers of 
rearing coho, steelhead fry, and steelhead and cut- 
throat trout (Salmo clarki) parr. This study shows 
that similar degraded streams can be rehabilitated 
by properly designed enhancement p: 

Such programs are effective and are to 
help ensure the protection of naturally — 
and rearing wild salmonid stocks and the survi 
of their young. (Author’s abstract) 
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10. SCIENTIFIC AND 
TECHNICAL INFORMATION 


10D. Specialized Information 
Center Services 


HAZARDOUS MATERIALS SPILLS-MANAGE- 
MENT REVIEW 


’ 
Texas Transportation Inst., College Station. 
J. T. Lamkin, D. P. Honan, J. A. Nickerson, J. L. 
Payne, and R. C. S 
American Petroleum Institute, Washington, DC., 
1981, 414 p. 5 Fig, 2 Tab, 5 Append. 


Descriptors: *Oil spills, *Data collections, *Re- 
views, *Environmental protection, *Hazardous 
materials, *Transportation, *Education, *Data 
transmission, Data storage and retrieval, Data ac- 
quisition, Federal government, State governments, 
Management planning, Education, Training. 


This study, funded by the American Petroleum 
Institute, addresses the problems associated with 
the safe and efficient transport of hazardous mate- 
rials through the development of a materials trans- 
portation data base. It provides a state-of-the art 
examination of various inputs to the hazardous 
transportation file by providing the foundation for 
a broad based and comprehensive data base. The 
level of involvement by the federal — genaet 
and state agencies in the field of lous materi- 
als transportation is documented. Methods for data 
development, maintenance, and dissemination at 
the federal and state level are identified. Plans for 
emergency response in the event of a hazardous 
material spill are outlined. The U.S. Environmental 
Protection Agency is the agency responsible for 





SCIENTIFIC AND TECHNICAL INFORMATION—Field 10 


Specialized Information Center Services—Group 10D 


monitoring the effects of a hazardous material spill personnel involved in hazardous material transpor- regulations concerning the transportation of haz- 
on the land, air, water, or biosphere. Existing tation and spills cleanup are listed. Legislation and _ardous materials are reviewed. . 
educational, training and technical programs for W86-00350 








ABATE 
Abate: Effects of the Organophosphate Insecti- 
cide on Bluegills and Invertebrates in Ponds, 
W86-00341 5C 


ACID MINE DRAINAGE 
Acid Mine Drainage Contaminates Groundwat- 
er of a Tennessee Watershed, 
W86-00555 5B 


ACID RAIN 
Transport, Fate and Effects of Energy-Related 
Pollutants: Evaluation of Surface and Ground- 
waters; Appendix 1: Preliminary Listing of Sen- 
sitive Surface Waters, 
W86-00348 5B 


Sensitivity of Southern Quebec Lakes to Acidic 
Precipitation, 
W86-00427 5C 


Effect of Simulated Sulfuric Acid Rain on the 
Chemistry of a Sulfate-Adsorbing Forest Soil, 
W86-00430 5C 


ACID STREAMS 
In Situ Measurements of Uptake of Inorganic 
Carbon and Nitrogen by the Aquatic Liverworts 
Jungermannia vulcanicola Steph. and Scapania 
undulata (L.) Dum. in an Acid Stream, Kashir- 
anashigawa, Japan, 
W86-00529 2H 


ACIDIC WATER 
Transport, Fate and Effects of Energy-Related 
Pollutants: Evaluation of Surface and Ground- 
waters; Appendix 1: Preliminary Listing of Sen- 
sitive Surface Waters, 
W86-00348 5B 


ACIDIFICATION 
Acidification Effects on Stream Biota and Or- 
ganic Matter Processing, 
W86-00604 5C 


ACIDITY 
Sediment Acid Neutralization 
Lakes, 
W86-00432 2H 


ADSORPTION 
Capacity of Macroporous Adsorber Polymers in 
the Elimination of Organic Microcontaminants 
(Zum Leistungsvermogen Makroporoser Adsor- 
berpolymere bei der Elimination Organischer 
Mikrover ini ), 


os’ 


'W86-00409 SF 


ADVANCE RATE 
Furrow Firming for Control of Irrigation Ad- 
vance Rates, : 
W86-00480 3F 


AERATION 
Environmental Aspects of Artificial Aeration 
and Oxygenation of Reservoirs: A Review of 
Theory, Techniques, and Experiences, 
'W86-00327 5G 


AERIAL PHOTOGRAPHY 
Photogrammetric Techniques for Monitoring 
Soil Erosion, 
W86-00342 2 


AEROSOLS 
Experiments on Aerosol Scavenging by Natural 
Snow Crystals, Part I: Collection Efficiency of 
Uncharged Snow Crystals for Micron and Sub- 
micron Particles, 
W86-00426 2B 


in Softwater 





AGRICULTURAL HYDROLOGY 
Tables for Estimating Daily Evaporation Rates 
Over Crops using Temperature, Elevational and 
Latitudinal Data Only, 
W86-00313 21 


SUBJECT INDEX 


AGRICULTURE 
Ecological Alterations of Iowa Prairie-Agricul- 
tural Streams, 
W86-00581 6G 


AIR TEMPERATURE 
Soyphen: Soybean Growth Stages Modeled 
from Temperature, Daylength, and Water Avail- 
ability, 
W86-00462 21 


Time Series Analysis of Daily Solar Radiation 
and Air Temperature Measurements for Use in 
Computing Potential Evapotranspiration, 

W86-00469 2D 


ALASKA 
Nitrogen, Phosphorus, and Organic Carbon Cy- 
cling in an Arctic Lake, 
W86-00611 2H 


Sediment Accumulation Rates in an Alaskan 
Arctic Lake Using A Modified 210Pb Tech- 
nique, 

W86-00612 2H 


ALDRIN 
Effect of Aldrin on the Carbohydrate Metabo- 
lism of a Freshwater Prawn Macrobrachium la- 
marrei (H.-M. Edwards) Crustacea, Decapoda, 
W86-00421 5C 


Aldrin Induced Changes in the Activities of 
Three Phosphatases of Macrobrachium lamarrei 
(H. Milne Edwards), 

W86-00547 sc 


ALFALFA 
Transpiration Efficiency in Relation to Nutrient 
Status, 
W86-00464 2D 


Relationships Between Crop Water Stress Index 
and Alfalfa Yield and Evapotranspiration, 
W86-00468 2I 


ALGAE 
Possibilities of the Afterpurification of 
Wastewaters from the Production of Artificial 
Leather with the Aid of Algae. Part 2 (Moglich- 
keiten der Nachreinigung von Abwassern aus 
der Kunstlederproduktion mit Hilfe von Algen, 
Teil 2), 
W86-00418 5D 


ALGAL-BIOMASS RACEWAY SYSTEM 
Algal-Biomass Raceway System for Partially 
Treated Swine Wastewater in the Tropics, 
W86-00482 5D 


ALGAL GROWTH 
Effects of Metal Speciation on Growth of Phy- 
toplankton with Special Reference to Iron, 
W86-00455 5C 


ALKALINITY 
Transport, Fate and Effects of Energy-Related 
Pollutants: Evaluation of Surface and Ground- 
waters; Appendix 1: Preliminary Listing of Sen- 
sitive Surface Waters, 
W86-00348 5B 


Influence of pH, Water Hardness, and Alkalinity 
in the Acute Lethality of Zinc to Rainbow 
Trout (Salmo gairdneri), 

W86-00608 5C 


ALLOZYMES 
Concordant Variation in Thermal Tolerance and 
Allozymes of the Red Shiner, Notropis lutrensis, 
Inhabitating Tailwater Sections of the Brazos 
River, Texas, 
W86-00452 5C 


ALTAMAHA RIVER 
Retention and Release of Selected Major and 
Minor Metals by the Altamaha River Marsh 
Ecosystem, 
W86-00431 2L 


AMES TEST 
Characterization of Industrial Aqueous Dis- 
charges by the TLC/Ames’ Assay, 
W86-00389 5A 


AMMONIA 
Method for Determining Ammonia Nitrogen in 
Waters (Methode zur Bestimmung des Ammon- 
iakstickstoffes in Gewassern), 
W86-00550 5A 


AMMONIUM NITRATE 
Nitrogen- and Water-Use Efficiency of Several 
Cool-Season Grasses Receiving Ammonium Ni- 
trate for 9 Years, 
W86-00463 21 


AMPHIPODS 
Effect of Zinc on Cadmium Toxicity to the 
Amphipod Gammarus pulex, 
W86-00446 5C 


ANIMAL WASTES 
Algal-Biomass Raceway System for Partially 
Treated Swine Wastewater in the Tropics, 
W86-00482 


ANTIBACTERIAL ACTION 
Investigations on the Influence of Limnic Ma- 
crophytes on the Dying Rate of Escherichia coli 
in Water (Untersuchungen zum Einfluss Lim- 
nischer Makrophyten auf die Absterbegeschwin- 
digkeit von Escherichia coli im Wasser), 
W86-00414 2H 


AQUACULTURE 
Intensive Carp Rearing in Lakes and Eutroph- 
ication (Karpfenintensivbewirtschaftung von 
Seen und Eutrophierung), 
W86-00406 5B 


Problem of Intensive Carp Rearing in Lakes and 
Eutrophication (Zur Frage der Karpfeninten- 
sivbewirtschaftung von Seen und Eutrophier- 
ung), 

W86-00407 5B 


AQUATIC ANIMALS 
Benthic Macroinvertebrates of Selected Aquatic 
Habitats of the Lower Mississippi River, 
W86-00324 2H 


Effects of Oil on Aquatic Organisms: A Review 
of Selected Literature, 
W86-00349 sc 


AQUATIC ENVIRONMENT 
Aquatic Habitat Studies on the Lower Mississip- 
pi River, River Mile 48-530: Report 2, Aquatic 
Habitat Mapping, 
W86-00373 6G 


AQUATIC ENVIRONMENTS 
Environmental Risk Assessment: The Potential 
Role of Microbial Effects Testing, 
W86-00353 5C 


AQUATIC HABITATS 
Assessment of Environmental Considerations in 
the Design and Construction of Waterway 
Projects, 
W86-00315 6G 


Benthic Macroinvertebrates of Selected Aquatic 
Habitats of the Lower Mississippi River, 
W86-00324 2H 


Report of Freshwater Mollusks Workshop, May 
19-20, 1981. 
W86-00329 6G 





AQUATIC HABITATS 


Habitat Development for Freshwater Mollusks 
in the Tombigbee River near Columbus, Missis- 


sippi, 
W86-00330 8I 


Aquatic Habitat Studies on the Lower Mississip- 
pi River, River Mile 48-530: Report 2, Aquatic 
Habitat Mapping, a 

W86-00373 6G 


AQUATIC INSECTS 
Benthic Macroinvertebrates of Selected Aquatic 
Habitats of the Lower Mississippi River, 
W86-00324 2H 


Characterization of Benthic Microhabitat; An 
Experimental System for Aquatic Insects, 
W86-00443 2H 


Reaction of Larvae of Simulium noelleri (Dip- 
tera) to Different Current Velocities, 
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Maree sur les parcs Ostreicoles de la Riviere 
Penze (Nord-Finistere)), 

W86-00447 2L 


Mineral Salts and Tidal Cycles in an Estuary in 
North Brittany (Dourduff, France) (Sels Miner- 
aux et Cycles de Marees dans un Estuaire de 
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Cool-Season Grasses Receiving Ammonium Ni- 
trate for 9 Years, 
W86-00463 21 


Responses of C4 Grasses to Atmospheric CO2 
Enrichment. II. Effect of Water Stress, 
W86-00484 21 


GROUNDWATER 
Groundwater Management Strategy for Michi- 
gan: Draft Response and Incident Tracking Pro- 
cedures. 
W86-00362 5G 


GROUNDWATER MANAGEMENT 
Groundwater Management Strategy for Michi- 
gan: Draft Response and Incident Tracking Pro- 
cedures. 

W86-00362 5G 


Groundwater Development, Kharga Oases, 
Western Desert of Egypt: A Long-Term Envi- 
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cies of Freshwater Prawn of the Genus Macro- 
brachium, 

W86-00413 5C 


Relative Toxicity of Phenoxy Herbicides on Le- 
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HYDRAULIC MODELS 
Columbia River Estuary Hybrid Model Studies: 
Report 4, Entrance Channel Tests, 
W86-00357 2L 


Hydraulic Model Study of Choke Canyon Dam 
Spillway and Stilling Basin, 
W86-00382 8B 


Lake Sherburne Dam Model Study, 
W86-00383 8B 


HYDRAULIC POTENTIAL 
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System Analysis Approach, 
W86-00542 SA 
D.A.V. COLL., MUZAFFARNAGER (INDIA). 
DEPT. OF ZOOLOGY. 
Effect of Cadmium and Zinc on Intestinal Ab- 
sorption of Xylose and Tryptophan in the Fresh 


Water Teleost Fish, Heteropneustes fossilis, 
W86-00390 


DELHI UNIV. (INDIA). DEPT. OF 
ANTHROPOLOGY. 
‘Man and - Studies on Sikkim Hima- 
layas. Part 2: Acute Toxicity of Mixed Copper- 
Zinc Solutions on Common Carp, Cyprinus 
carpio (Linn.), 
W86-00404 5C 


‘Man and Biosphere’ - Studies on the Sikkim 
Himalayas. Part 3: Acute Toxicity of Mixtures 
of Endrin and Calaxin on the Tadpole Larvae of 
the Frog Rana hexadactyla, 

W86-00422 5C 


GORAKHPUR UNIV. (INDIA). DEPT. OF ZOOLOGY. 


DEPARTMENT OF AGRICULTURE, QUEBEC, 
RESEARCH STATION. 
Corn Yield Variation as Related to Soil Water 
Fluctuation and Nitrogen Fertilizer. I. Soil 
Water-Yield Relationships, 
W86-00514 2G 


Corn Yield Variation as Related to Soil Water 
Fluctuation and Nitrogen Fertilizer. II. Soil 
Water-Nitrogen- Yield Relationships, 

W86-00515 2G 


DEPARTMENT OF FISHERIES AND 
OCEANS, ST. ANDREWS (NEW 
BRUNSWICK). 

Copper, Zinc, Cadmium, and Lead in Scallops 


(Placopecten 
W86-00393 


Effects of Low Environmental pH on the Sur- 
vival, Growth and Ionic Composition of Poste- 
mergent Atlantic Salmon (Salmo salar), 

W86-00610 5C 


DEPARTMENT OF FISHERIES AND 
OCEANS, VANCOUVER (BRITISH 
COLUMBIA). WEST VANCOUVER LAB. 
Whole-Lake Fertilization Experiments in Coast- 
al British Columbia Lakes: Empirical Relation- 
ships Between Nutrient Inputs and Phytoplank- 
ton Biomass and Production, 
W86-00603 5C 


DUKE UNIV., DURHAM, NC. DEPT. OF 
BOTANY. 
Responses of C4 Grasses to Atmospheric CO2 
Enrichment. II. Effect of Water Stress, 
W86-00484 21 
DURHAM UNIV. (ENGLAND). 
Environmental Management in a North Sea 


Coastal Zone: Law, Institutions and Policy, 
W86-00571 


ECOLOGICAL ANALYSTS, INC., SPARKS, 
MD. 
Sources, Chemistry, Fate, and Effects of Chro- 
mium in Aquatic Environments. 
W86-00344 
EIDGENOESSISCHE TECHNISCHE 


LAB. 
Grossversuch IV: ‘Extended Area’ Effects on 


Rainfall, 
W86-00424 3B 


ENVIRONMENTAL PROTECTION AGENCY, 
WASHINGTON, DC. OFFICE OF PESTICIDES 
AND TOXIC SUBSTANCES. 

Environmental Risk Assessment: The Potential 

Role of Microbial Effects Testing, 

W86-00353 sc 


ENVIRONMENTAL PROTECTION SERVICE, 
OTTAWA (ONTARIO). 
Calcium Chloride: Environmental and Technical 
Information for Problem Spills. 
W86-00309 5C 


Ferric Chloride: Environmental and Technical 
Information for Problem Spills. 
W86-00310 5c 


Chlorine: Environmental and Technical Infor- 

mation for Problem Spills. 

'W86-00319 sc 
ENVIRONMENTAL RESEARCH LAB., GULF 


FL. 
Effects of Toxicants on Plankton, 
W86-00360 5C 


EVERGLADES RESEARCH AND EDUCATION 
CENTER, BELLA GLADE. 

Infiltration Under Surge Irrigation, 

W86-00478 3F 


FISH AND WILDLIFE SERVICE, 
WASHINGTON, DC. 
Impact of Xenobiotic Chemicals on Microbial 
Ecosystems. 
W86-00352 5C 


FISHERIES RESEARCH AN DEVELOPMENT 
AGENCY, PUSAN (REPUBLIC OF KOREA). 
Heavy Metal Content of Oyster, Blue Mussel 
and Growing Water in Hansan-Geoje Bay (in 
Korean), 
W86-00454 5C 


FLORIDA STATE UNIV., TALLAHASSEE, 
DEPT. OF BIOLOGICAL SCIENCE. 
Biochemical Determination of Biomass and 
Community Structure of Estuarine Detrital and 
Sedimentary Microbiota, 
W86-00355 5C 


FLORIDA UNIV., GAINESVILLE. DEPT. OF 
AGRICULTURAL ENGINEERING. 
Subirrigation System Control for Water Use Ef- 
ficiency, 
W86-00473 3F 


FLORIDA UNIV., GAINESVILLE. DEPT. OF 
AGRONOMY. 
Transpiration Rate and Water Use Efficiency of 
Soybean Leaves Adapted to Different CO2 En- 
vironments, 
W86-00483 2D 


FORSCHUNGSINSTITUT FUER DIE 

ERKUNDUNG FOERDERUNG VON ERDOEL 

UND ERDGAS, GOMMERN (GERMAN D.R.). 
Determination of Storage Characteristics and 
Dynamic Strata Parameters through Test Wells 
(Bestimmung von Speichereigenschaften und 
dynamischen Schichtparametern durch Testar- 
beiten), 
W86-00587 2F 





GARHWAL UNIV., SRINAGAR (INDIA). 
DEPT. OF ZOOLOGY. 
Studies on Riverine Ecology of Torrential 
Waters in the Uplands of the Garhwal Region, 
II. Seasonal Fluctuations in Diatom Density, 
W86-00576 2H 


GEOLOGICAL SURVEY, MENLO PARK, CA. 
WATER RESOURCES DIV. 
Effect of Adherent Bacteria and Bacterial Extra- 
cellular Polymers upon Assimilation by Macoma 
balthica of Sediment-Bound Cd, Zn and Ag, 
W86-00528 5C 


GEORGIA UNIV., ATHENS. DEPT. OF 
GEOGRAPHY. 
Photogrammetric Techniques for Monitoring 
Soil Erosion, 
W86-00342 2J 


GEORGIA UNIV., ATHENS, INST. OF 
ECOLOGY. 
Effects of Artifical Drainage on Soil Mineral 
Nitrogen Dynamics in Winter Wheat on the 
Southern Piedmont, 
W86-00513 4A 


GORAKHPUR UNIV. (INDIA). DEPT. OF 
ZOOLOGY. 
Toxicity of the Herbicide 2,4-D-Na to Two Spe- 
cies of Freshwater Prawn of the Genus Macro- 
brachium, 
W86-00413 5C 





ORGANIZATIONAL INDEX 


GORAKHPUR UNIV. (INDIA). DEPT. OF ZOOLOGY. 


Effect of Aldrin on the Carbohydrate Metabo- 
lism of a Freshwater Prawn Macrobrachium la- 
marrei ~ -M. Edwards) Crustacea, ae ~ 
W86-00421 


Aldrin Induced Changes in the Activities of 
Three Phosphatases of Macrobrachium lamarrei 
(H. Milne Edwards), 

W86-00547 5C 


Acute Toxicity of Mercuric Chloride and Cad- 
mium Chloride to Freshwater Prawn, Macrobra- 
chium lammarrei (H. Milne Edwards), 

W86-00553 5C 


GOVERNMENT COLL., MHOW (INDIA). 
DEPT. OF ZOOLOGY. 
Comparison of the Toxic Effects of Two Pesti- 
cides on the Testes of a Fresh Water Teleost 
Channa striatus B1., 
W86-00544 se 


GUELPH UNIV. (ONTARIO), DEPT. OF 
LAND RESOURCE SCIENCE. 
Transpiration Efficiency in Relation to Nutrient 
Status, 
W86-00464 2D 


Evaporation from Wet Soil Surfaces Beneath 
Plant Canopies, 
W86-00510 2D 


GUELPH UNIV. (ONTARIO). DEPT. OF 
ZOOLOGY. 
Influence of pH, Water Hardness, and Alkalinity 
in the Acute Lethality of Zinc to Rainbow 
Trout (Salmo gairdneri), 
W86-00608 5C 


HAWAII UNIV. AT MANOA, HONOLULU. 
DEPT. OF AGRICULTURAL ENGINEERING. 
Banana Yield as Affected by Deficit Irrigation 
and Pattern of Lateral Layouts, 
W86-00476 3F 


Uni-Plot for Drip Irrigation Lateral and Sub- 
main Design, 
W86-00479 3F 


Algal-Biomass Raceway System for Partially 
Treated Swine Wastewater in the Tropics, 
W86-00482 


HEBREW UNIV. OF JERUSALEM (ISRAEL). 
SEAGRAM CENTRE FOR SOIL AND WATER 
SCIENCES. 

Model to Simulate Response of Plant Stomata to 

Environmental Conditions, 

W86-00504 2D 


HELSINKI UNIV. (FINLAND). DEPT. OF 
GENERAL MICROBIOLOGY. 
Chlorinated Phenols as Contaminants of Soil and 
Water in the Vicinity of Two Finnish Sawmills, 
W86-00387 5B 


HOHENHEIM UNIV., STUTTGART 
(GERMANY, F.R.). INST. FUER 
LANDESKULTUR UND 
PFLANZENOKOLOGIE. 
Changes of Flora and Vegetation of the Calcare- 
ous Streams in the ‘Friedberger Au’ (near Augs- 
burg) Between 1972 and 1982 Under Changing 
Pollution Conditions (Veranderungen von Flora 
und Vegetation in den kalkreichen Fliessgewas- 
sern der Friedberger Au (bei Augsburg) von 
1972 bis 1982 unter veranderten Belastungsbe- 
dingungen), 
W86-00524 5C 


HOKKAIDO UNIV., SAPPORO (JAPAN). DIV. 
OF ENVIRONMENTAL STRUCTURE. 
Experiments on Aerosol Scavenging by Natural 
Snow Crystals, Part I: Collection Efficiency of 
Uncharged Snow Crystals for Micron and Sub- 
micron Particles, 
W86-00426 2B 


OR-4 


ILLINOIS UNIV. AT URBANA-CHAMPAIGN. 
DEPT. OF URBAN AND REGIONAL 
PLANNING. 
Characterization of Benthic Microhabitat; An 
Experimental System for Aquatic Insects, 
W86-00443 2H 


INSTITUT FRANCAIS DE RECHERCHE 
POUR L’EXPLOITATION DE LA MER, 
NANTES (FRANCE). LAB. EFFETS 
BIOLOGIQUES DES NUISANCES. 
Patterns of Bioaccumulation of an Essential 
Trace Element (Zinc) and a Pollutant Metal 
(Cadmium) in Larvae of the Prawn Palaemon 
serratus, 
W86-00580 5C 


INSTITUT FUER BINNENFISCHEREI, 
BERLIN (GERMAN D.R.). 
Problem of Intensive Carp Rearing in Lakes and 
Eutrophication (Zur Frage der Karpfeninten- 
sivbewirtschaftung von Seen und Eutrophier- 
ung), 
W86-00407 5B 


Simulation of Nitrate Degradation in Ground- 
water (Simulation des Nitratabbaus im Grund- 
wasser), 

W86-00408 5B 


INSTITUT FUR EXPERIMENTELLE 

EPIDEMIOLOGIE, WERNIGERODE. 
Occurrence of R-Plasmids in Escherichia coli 
and Coliform Germs from Water and 
Wastewater; Part 2: Methods of Isolation of R+ 
-Bacteria from Surface and Wastewater, the 
Transfer of their R-Plasmids as well as the De- 
termination of the Resistance Images (Uber das 
Vorkommen von R-Plasmiden in Escherichia 
coli und Koliformen Keimen aus Wasser und 
Abwasser; Teil 2: Methoden der Isolierung von 
R+ - Bacterien aus Oberflachen - und Ab- 
wasser, des Transfers ihrer R-Plasmide sowie die 
Bestimmung der Resistenzbilder), 
W86-00398 5D 


INSTITUTE FOR MARINE 
ENVIRONMENTAL RESEARCH, PLYMOUTH 
(ENGLAND). 
Physiological Responses to Pollution, 
W86-00597 5C 


Processes of Bioaccumulation: The Importance 
of Chemical Speciation, 
W86-00600 5B 


INSTITUTE OF GENERAL AND MUNICIPAL 
HYGIENE, MOSCOW (USSR). 
Transformations of Substances in Aquatic Sys- 
tems and Their Hygienic Evaluation (Stofftrans- 
formationen in aquatischen Systemen und ihre 
hygienische Bewertung), 
W86-00538 5B 


INSTITUTE OF OCEANOGRAFHY AND 
FISHERIES, ALEXANDRIA (EGYPT). 

Problem of Sardine Fisheries in Egypt, 
W86-00525 5C 


INSTITUTE OF PHYSICAL AND CHEMICAL 
RESEARCH, SAITAMA (JAPAN). 
In Situ Measurement of Oxygen Consumption 
Rate in the Bottom Layer in Mikawa Bay, 
W86-00451 


INSTYTUT RYBACTWA SRODLADOWEGO, 
PIASECZNO (POLAND). DEPT. OF POND 
MANAGEMENT. 
Impact of the Silver Carp (Hypophthalmichthys 
molitrix Val.) on the Ecosystem of Carp = 
W86-00439 


INTERMOUNTAIN FOREST AND RANGE 
EXPERIMENT STATION, BOISE, ID. 
Riparian and Stream Enhancement Management 
and Research in the Rocky Mountains, 
W86-00588 6B 


IOWA STATE UNIV., AMES. DEPT. OF 
ANIMAL ECOLOGY. 
Ecological Alterations of Iowa Prairie-Agricul- 
tural Streams, 
W86-00581 6G 


JODHPUR UNIV. (INDIA). DEPT. OF 
ZOOLOGY. 
Seasonal Variation in Primary Production in Re- 
lation to Some Limnological Features in Lakho- 
tia Lake (India), 
W86-00578 2H 


JOS UNIV. (NIGERIA), DEPT. OF BOTANY. 
Studies on Primary Productivity and Some Hy- 
drochemical Aspects of a Polluted: Water-body 
of the Himalayan Jhelum Valley, 

W86-00420 2H 


K.L.D.A.V. COLL., ROORKEE (INDIA). DEPT. 


OF ZOOLOGY. 
Studies on the Toxicity of Some Insecticides to a 
Freshwater Teleost Lebistes reticulatus (Peters), 
W86-00548 5C 


KALYANI UNIV. (INDIA). DEPT. OF 
ZOOLOGY. 


Influence of the Fish Clarias batrachus on the 
Physicochemical Properties of Water under 
Laboratory Conditions, 

W86-00401 2H 


KANSAS UNIV./CENTER FOR RESEARCH, 
INC., LAWRENCE. REMOTE SENSING LAB, 


Computer Simulation of a Space SAR Using a 
Range-Sequential Processor for Soil Moisture 
Mapping, 

W86-00351 2G 


KARL-MARX-UNIV., LEIPZIG (GERMAN 


D.R.). SEKTION BIOWISSENSCHAFTEN. 
Digestion of Formaldehyde by Adapted Bacte- 
ria (Zum Abbau von Formaldehyd durch Adap- 
tierte Bakterien), 

W86-00397 5D 


KASHMIR UNIV., SRINAGAR (INDIA). DEPT. 
OF BOTANY. 
Biomass and Mineral Composition of Aquatic 
Macrophytes in the Hygam Wetland, Kashmir 
with Reference to Substrate Nutrients, 
W86-00400 2L 


Chemical and Physical Characteristics of Some 
Wetland Waters of Kashmir, 
W86-00405 2H 


KHARTOUM UNIV. (SUDAN). INST. OF 
ENVIRONMENTAL STUDIES. 
Environmental and Socio-Economic Impact of 
the Jonglei Canal Project, Southern Sudan, 
W86-00557 6G 


KINSEY (DAVID N.) ASSOCIATES, 
PRINCETON, NJ. 
CZM from the State Perspective: The New 
Jersey Experience, 
W86-00567 6E 


KYOTO UNIV. (JAPAN). DEPT. OF 
FISHERIES. 
TIDICS - Control of Tidal Residual Circulation 
and Tidal Exchange in a Channel-Basin System, 
W86-00448 2L 


Hydraulic Experiment on Tidal Exchange, 
W86-00449 2L 





LA MOREAVX (P.E.) AND ASSOCIATES, 
INC., TUSCALOOSA, AL, 
Groundwater Development, Kharga Oases, 
Western Desert of Egypt: A Long-Term Envi- 
ronmental Concern, 
W86-00554 4B 


LATROBE VALLEY WATER AND SEWAGE 

BOARD, TRARALGON (AUSTRALIA). 
Phytoplankton of the La Trobe River, Victoria, 
W86-00523 2H 


LIMNOLOGISCH INST., OOSTERZEE 
(NETHERLANDS). TJEUKEMEER LAB. 
Effects of Metal Speciation on Growth ‘of Phy- 
toplankton with Special Reference to Iron, 
W386-00455 5C 


LONDON UNIV. (ENGLAND). DEPT. OF 
BIOLOGICAL SCIENCES. 
Reaction of Larvae of Simulium noelleri (Dip- 
tera) to Different Current Velocities, 
W86-00445 2H 


LOUISIANA STATE UNIV., BATON ROUGE. 
CENTER FOR WETLAND RESOURCES. 
Articulation, Accuracy and Effectiveness of 
Mathematical Models: A Review of Freshwater 
Wetland Applications, 
W86-00433 2H 


LOUISIANA STATE UNIV., BATON ROUGE. 

SCHOOL OF ENVIRONMENTAL DESIGN. 
Creative Spoil: Design Concepts, Construction 
Techniques, and Disposal of Excavated Materi- 
als, 


'W86-00337 8A 


MAINE STATE DEPT. OF MARINE 
RESOURCES, WEST BOOTHBAY HARBOR. 
MARINE RESOURCES LAB. 

Coastal Marine Resources Inventory, 1983: Pe- 

maquid Point to Spruce Head, 

W86-00322 5C 


MANITOBA UNIV., WINNIPEG. DEPT. OF 
MICROBIOLOGY 
Effect of pH on Methyl Mercury Production 
and Decomposition in Lake Sediments, 
W86-00605 5B 


MARIBOR INST. OF PUBLIC HEALTH 
(YUGOSLOVIA). 
Case of Polychlorinated Biphenyl Contamina- 
tion of Water and Sediment in the Slovenian 
Karst Region (Yugoslavia), 
W86-00392 5B 


MARSHALL UNIV., HUNTINGTON, WV. 

DEPT. OF BIOLOGICAL SCIENCES. 
Freshwater Naiad (Mussel) Fauna of the Nolin 
River in the Green River Drainage of Central 
Kentucky (Mollusca: Bivalvia), 
W86-00534 2H 


MASSACHUSETTS INST. OF TECH., 
CAMBRIDGE. RALPH M. PARSONS LAB. 
FOR WATER RESOURCES AND 
HYDRODYNAMICS. 
Nickel Accumulation by Scenedesmus and 
Daphnia: Food-Chain Transport and Geochemi- 
cal Implications, 
W86-00607 5B 
MASSEY UNIV., PALMERSTON NORTH 


(NEW ZEALAND). DEPT. OF SOIL SCIENCE. 
Three-Dimensional Infiltration and Trickle Irri- 


gation, 
W86-00474 3F 


MCGILL UNIV., MONTREAL (QUEBEC). 
DEPT. OF BIOLOGY. 
Depth Distribution and Biomass of Submersed 
Aquatic Macrophyte Communities in Relation 
to Secchi Depth, 
'W86-00606 2H 


ORGANIZATIONAL INDEX 


NATIONAL MARINE FISHERIES SERVICE, ANN ARBOR, Mi. GREAT LAKES FISHERY 


MEDIZINISCHE AKADEMIE ’CARL GUSTAV 

CARUS’ DRESDEN (GERMAN D.R.). 
Investigations on the Influence of Limnic Ma- 
crophytes on the Dying Rate of Escherichia coli 
in Water (Untersuchungen zum Einfluss Lim- 
nischer Makrophyten auf die Absterbegeschwin- 
digkeit von Escherichia coli im Wasser), 
W86-00414 2H 


MELBOURNE UNIV., PARKVILLE 

(AUSTRALIA). MARINE CHEMISTRY LAB. 
Modelling of 210Pb Behaviour in the Catchment 
and Sediment of Lake Tali Karng, Victoria, and 
Estimation of Recent Sedimentation Rates, 
W86-00520 2J 


MIAMI UNIV., CORAL GABLES, FL. DEPT. 
OF MECHANICAL ENGINEERING. 
Verification and Transfer of Thermal Pollution 
Model; Volume IV: User’s Manual for Three- 
Dimensional Rigid-Lid Model, 
W86-00346 5B 


MICHIGAN DEPT. OF NATURAL 
RESOURCES, LANSING. WATER QUALITY 
DIV. 
Groundwater Management Strategy for Michi- 
gan: Draft Response and Incident Tracking Pro- 


cedures. 
W86-00362 5G 


MICHIGAN STATE UNIV., EAST LANSING. 
DEPT. OF ZOOLOGY. 
Acidification Effects on Stream Biota and Or- 
ganic Matter Processing, 
W86-00604 5C 


MICHIGAN UNIV., ANN ARBOR. GREAT 
LAKES RESEARCH DIV. 
Postsettlement Diatom Succession in the Bay of 
Quinte, Lake Ontario, 
W86-00609 sx 


MINISTRY OF WORKS AND 
DEVELOPMENT, PALMERSTON NORTH 
(NEW ZEALAND). 
Transpiration from a Kiwifruit Vine as Estimat- 
ed by the Heat Pulse Technique and the 
Penman-Monteith Equation, 
W86-00516 2D 


MINNESOTA UNIV., MINNEAPOLIS. DEPT. 
OF CIVIL AND MINING ENGINEERING. 
Sediment Acid Neutralization in Softwater 


Lakes, 
W86-00432 2H 


MISSISSIPPI STATE UNIV., MISSISSIPPI 
STATE, DEPT. OF AEROSPACE 
ENGINEERING. 
Boundary-Fitted Coordinate Code for General 
Two-Dimensional Regions with Obstacles and 
Boundary Instrusions, 
W86-00323 8B 


MISSOURI UNIV.-COLUMBIA. 
Response of Selected Soybean Cultivars to Soil 
Moisture Deficit, 
W386-00465 21 


MISSOURI UNIV.-COLUMBIA. DEPT. OF 
ATMOSPHERIC SCIENCE. 
Soyphen: Soybean Growth Stages Modeled 
from Temperature, Daylength, and Water Avail- 
ability, 
W86-00462 21 


MONSANTO CO., ST. LOUIS, MO. 
Microbial Toxicity Testing of Synthetic Organic 


Chemicals, 
'W86-00354 5C 


MONTANA STATE UNIV., BOZEMAN. DEPT. 
OF PLANT AND SOIL SCIENCE. 
Effect of Standing Stubble on Soil Water Loss 
by Evaporation, 
W86-00507 2D 


NAGOYA UNIV, (JAPAN). WATER 
RESEARCH INST. 
Observation on Microphysical Processes in the 
Stratiform Precipitations Including Melting 
Layers at Mt. Fuji, 
W86-00425 2B 


NANJING HYDRAULIC RESEARCH INST. 
(CHINA). 
Numerical Model for Tidal Current in the 
Changjiang River Estuary, 
W86-00601 2L 


NATIONAL AERONAUTICS AND SPACE 

ADMINISTRATION, GREENBELT, MD. 

HYDROLOGICAL SCIENCES BRANCH. 
Evaluating Plant and Canopy Resistances of 
Field-Grown Wheat from Concurrent Diurnal 
Observations of Leaf Water Potential, Stomatal 
Resistance, Canopy Temperature, and Evapo- 
transpiration Flux, 
W86-00506 21 


NATIONAL BUREAU OF OCEANOGRAPHY, 
HANGZHAU (CHINA). SECOND INST. OF 
OCEANOGRAPHY. 

Distribution and Background of Total Mercury 

in Sediments from Bohai Bay, 

W86-00579 5B 


NATIONAL INST. FOR ENVIRONMENTAL 

STUDIES, TSUKUBA (JAPAN). 

ENVIRONMENTAL BIOLOGY DIV. 
Photosynthesis and Primary Production of Mi- 
crocystis aeruginosa Kutz. in Lake Kasumi- 


gaura, 
W86-00518 2H 


NATIONAL INST. FOR WATER RESEARCH, 
PRETORIA (SOUTH AFRICA). 
Hyperscums of the Cyanobacterium Microcystis 
aeruginosa in a Hypertrophic Lake (Hartbee- 
spoort Dam, South Africa), 
W86-00519 5C 


NATIONAL MARINE FISHERIES SERVICE, 
ANN ARBOR, MI. GREAT LAKES FISHERY 
LAB. 
Chlorinated Hydrocarbons as a Factor in the 
Reproduction and Survival of Lake Trout (Sal- 
velinus namaycush) in Lake Michigan. 
W86-00363 5C 


Introduction and Summary, 
W286-00364 5C 


Comparative Hatchability of Lake Trout Eggs 
Differing in Contaminant Burden and Incubation 
Conditions, 

W86-00365 5C 


Growth and Mortality of Fry of Lake Michigan 
Lake Trout During Chronic Exposure to PCB’s 
and DDE, 

W86-00366 5C 


Swimming Performance of Young Lake Trout 
after Chronic Exposure to PCB’s and DDE, 
W86-00367 5C 


Vulnerability of Young Lake Trout to Predation 
After Chronic Exposure to PCB’s and DDE, 
W86-00368 5C 


Temperature Selection by Young Lake Trout 
After Chronic Exposure to PCB’s and DDE, 
W86-00369 5C 


Biochemistry and Metabolism of Lake Trout: 
Laboratory and Field Studies on the Effects of 
Contaminants, 

W86-00370 5C 





ORGANIZATIONAL INDEX 


NATIONAL MARINE FISHERIES SERVICE, SEATTLE, WA. 


NATIONAL MARINE FISHERIES SERVICE, 
SEATTLE, WA. 

Columbia River Fisheries Development Pro- 
= og Report - F.Y. 1981, 


8I 


NATIONAL MARINE FISHERIES SERVICE, 
SEATTLE, WA. NORTHWEST AND ALASKA 
CENTER. 


Chemical Contaminants and Abnormalities in 
Fish and Invertebrates from Puget Sound, 
'W86-00358 5C 


NATIONAL OCEANIC AND ATMOSPHERIC 
ADMINISTRATION, OAK RIDGE, TN. AIR 
RESOURCES ATMOSPHERIC TURBULENCE 
AND DIFFUSION LAB. 

Water Use Efficiency in a Soybean Field: Influ- 

ence of Plant Water Stress, 

W86-00505 21 


NATIONAL SANITATION FOUNDATION, 
ANN ARBOR, MI. 
Standard Number 


54: Flexible Membrane 


Liners. 
W86-00320 8G 


NATIONAL SWEDISH ENVIRONMENT 
PROTECTION BOARD, SOLNA. 
Model Ecosystems as a Tool in Freshwater and 
Marine Research, 
W86-00526 5A 


NATURAL RESOURCES DEFENSE COUNCIL, 
INC., WASHINGTON, DC. 
Coastal Zone Management Act: A Protective 
Mandate, 
W86-00566 6E 


NAUCHNO-ISSLEDOVATEL’SKII 
PROTIVOCHUMNYI INST., ROSTOV-NA- 
DONU (USSR). 
Peculiar Structure of the Tularemia Natural 
Focus in the Don River Delta with Special 
Reference to Economical Influence (Sovremen- 
naya Struktura Prirodhogo Ochaga Tulyaremii 
Del’ty Dona v Svyazi s Khozyaistvennym Voz- 
deistviem), 
W86-00593 6G 


NAVAL ACADEMY, ANNAPOLIS, MD. DEPT. 
OF MATHEMATICS. 
Statistical Modeling of Historic Shore Erosion 
Rates on the Chesapeake Bay in Maryland, 
W86-00556 


NEBRASKA UNIV.-LINCOLN, 
Nitrogen- and Water-Use Efficiency of Several 
Cool-Season Grasses Receiving Ammonium Ni- 
trate for 9 Years, 
W86-00463 21 


NEBRASKA UNIV., LINCOLN. DEPT. OF 
AGRICULTURAL ENGINEERING. 
Simulation of Moisture Stress Effects on Soy- 
bean Yield Components in Nebraska, 
W86-00491 21 


Estimating Soil Detachment Caused by Rain- 
drop Impact, 
W86-00494 2B 


Interrill Soil Erosion - Part I: Development of 
Model Equations, 
W86-00495 2J 


Interrill Soil Erosion - Part II: Testing and Use 
of Model - icra 
W86-00496 2 


Measurement of Evaporation and Transpiration 
with Lysimeters, 
W86-00501 2D 


NEW MEXICO AGRICULTURAL 

EXPERIMENT STATION, LAS CRUCES, 
Relationships Between Crop Water Stress Index 
and Alfalfa Yield and Evapotranspiration, 
W86-00468 21 


OR-6 


NEW MEXICO UNIV., ALBUQUERQUE. 
DEPT. OF GEOLOGY. 
Sedimentation in a Blast-Zone Lake at Mount St. 
Helens, Washington - Implications for Varve 
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